REFERENCE TO A SEQUENCE LISTING SUBMITTED ON A COMPACT DISC 

[0001] This application includes a Sequence Listing, which is provided as an electronic 

document on a compact disc (CD-R). This compact disc contains the file "Final Sequence 
Listing.txt " (6.125,872 bytes, created on January 19, 2010), which is hereby incorporated 
by reference in its entirety. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0002] This invention relates to the field of biology. In a particular embodiment, it relates 

to peptides, polynucleotides, and compositions useful to monitor or elicit an immune 
response to selected antigens, and methods of identifying such peptides and 
polynucleotides. 

Related Art 

[0003] HLA class I molecules are expressed on the surface of almost all nucleated cells. 

Following intracellular processing of antigens, epitopes from the antigens are presented as 
a complex with the HLA class I molecules on the surface of such cells. CTL recognize the 
peptide-HLA class I complex, which then results in the destruction of the cell bearing the 
HLA-peptide complex directly by the CTL and/or via the activation of non-destructive 
mechanisms e.g., the production of interferon, that inhibit viral replication. 

[0004] Human Immunodeficiency Virus. Acquired immunodeficiency syndrome (AIDS) 

caused by infection with human immunodeficiency virus- 1 (HIV-1) represents a major world 
health problem. Estimates indicate that about 16,000 people worldwide are infected with HIV 
each day. 

[0005] The development of anti -viral drugs has been a major advancement in reducing viral loads 

in HIV infected patients. Highly active retroviral therapy (HAART) has been shown to reduce 
viremia to nearly undetectable levels. However, current drug therapies are not practicable as a 
long term solution to the HTV epidemic. HAART therapy is severely limited due to poor tolerance 
for the drugs and the emergence of drug-resistant virus. Moreover, replication competent HIV 



persists in the lymphoid tissue of patients who have responded to HAART, thus serving as a 
reservoir of virus. Lastly, current anti-retroviral drug therapies have little impact upon the global 
epidemic: almost 90% of the world's HTV infected population resides within countries lacking 
financial resources for these drugs. Thus, a need exists for an efficacious vaccine to both prevent 
and treat HIV infection. 

[0006] Virus-specific, human leukocyte antigen (HLA) class I-restricted cytotoxic T lymphocytes 

(CTL) are known to play a major role in the prevention and clearance of virus infections in vivo 
(Oldstone et al, Nature 321:239, 1989; Jamieson et al., J. Virol. 61:3930, 1987; Yap et al, Nature 
273:238, 1978; Lukacher et al., J. Exp. Med. 160:814, 1994; McMichael et al., N. Engl. J. Med. 
309:13, 1983; Sethi et al., J. Gen. Virol. 64:443, 1983; Watari et al., J. Exp. Med. 165:459, 1987; 
Yasukawa et al., J. Immunol. 143:2051, 1989; Tigges et al., J. Virol. 66:1622, 1993; Reddenhase 
et al., J. Virol. 55:263, 1985; Quinnan et al., N. Engl. J. Med. 307:6, 1982). 

[0007] While immune correlates of protective immunity against HIV infection are not well 

defined, there is a growing body of evidence that suggests CTL are important in controlling HIV 
infection. HIV-specific CTL responses can be detected early in infection and the appearance of 
the responses corresponds to the time in infection at which initial viremia is reduced (Pantaleo et 
al, Nature 370:463, 1994; Walker et al, Proc. Natl. Acad. Sci. 86:9514, 1989). In addition, HIV 
replication in infected lymphocytes can be inhibited by incubation with autologous CTL {see, e.g., 
Tsubota et al, J. Exp. Med. 169:1421, 1989). These data are supported by recent studies that 
indicate CTL are required for controlling viral replication in a SIV/rhesus animal model (Schmitz 
et al, Science 283:857, 1999), and additionally supported by studies that demonstrate that CTL 
exert selective pressure on HIV populations as evidenced by the eventual predominance of viruses 
with amino acid replacements in those regions of the virus to which CTL responses are directed 
(see, e.g., Borrow et al, Nature Med. 3:205-211, 1997; Price et al, Proc. Nat. Acad. Sci. 
94:12890-1895, 1997; Koenig et al, Nature Med. 1:330-336, 1995; and Haas et al, J. Immunol 
157:4212-4221, 1996). 

[0008] Virus-specific T helper lymphocytes are also known to be critical for maintaining effective 

immunity in chronic viral infections. Historically, HTL responses were viewed as primarily 
supporting the expansion of specific CTL and B cell populations; however, more recent data 
indicate that HTL may directly contribute to the control of virus replication. For example, a 
decline in CD4 + T cells and a corresponding loss in HTL function characterize infection with HIV 
(Lane et al, New Engl. J. Med. 313:79, 1985). Furthermore, studies in HIV infected patients have 
also shown that there is an inverse relationship between virus-specific HTL responses and viral 
load, suggesting that HTL play a role in viremia (see, e.g., Rosenberg et al, Science 278:1447, 
1997). 
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[0009] A fundamental challenge in the development of an efficacious HIV vaccine is the 

heterogeneity observed in HIV. The virus, like some other infectious agents including 
retroviruses, rapidly mutates during replication resulting in the generation of virus that can escape 
anti-viral therapy and immune recognition (Borrow et al., Nature Med. 3:205, 1997). In addition, 
HIV can be classified into a variety of subtypes that exhibit significant sequence divergence (see, 
e.g., Lukashov et al, AIDS 12:S43, 1998). In view of the heterogeneous nature of HIV, and the 
heterogeneous immune response observed with HIV infection, induction of a multi-specific 
cellular immune response directed simultaneously against multiple HIV epitopes appears to be 
important for the development of an efficacious vaccine against HIV. There is a need to establish 
such vaccine embodiments which elicit immune responses of sufficient breadth and vigor to 
prevent and/or clear HIV infection. 

[0010] Hepatitis B Virus. Chronic infection by hepatitis B virus (HBV) affects at least 

5% of the world's population and is a major cause of cirrhosis and hepatocellular 
carcinoma (Hoofhagle, J., N. Engl. J. Med. 323:337, 1990; Fields, B. and Knipe, D., In: 
Fields Virology 2:2137, 1990). The World Health Organization lists hepatitis B as a 
leading cause of death worldwide, close behind chronic pulmonary disease, and more 
prevalent than AIDS. Chronic HBV infection can range from an asymptomatic carrier 
state to continuous hepatocellular necrosis and inflammation, and can lead to 
hepatocellular carcinoma. 

[0011] The immune response to HBV is believed to play an important role in controlling 

hepatitis B infection. A variety of humoral and cellular responses to different regions of 
the HBV nucleocapsid core and surface antigens have been identified. T cell mediated 
immunity, particularly involving class I human leukocyte antigen-restricted cytotoxic T 
lymphocytes (CTL), is believed to be crucial in combatting established HBV infection. 

[0012] Several studies have emphasized the association between self-limiting acute 

hepatitis and multispecific CTL responses (Penna, A. et al., J. Exp. Med. 174:1565, 1991; 
Nayersina, R. et al., J. Immunol. 150:4659, 1993). Spontaneous and interferon-related 
clearance of chronic HBV infection is also associated with the resurgence of a vigorous 
CTL response (Guidotti, L. G. et al., Proc. Natl Acad. Sci. USA 91:3764, 1994). In all 
such cases the CTL responses are polyclonal, and specific for multiple viral proteins 
including the HBV envelope, core and polymerase antigens. By contrast, in patients with 
chronic hepatitis, the CTL activity is usually absent or weak, and antigenically restricted. 



[0013] The crucial role of CTL in resolution of HBV infection has been further 

underscored by studies using HBV transgenic mice. Adoptive transfer of HBV-specific 
CTL into mice transgenic for the HBV genome resulted in suppression of virus 
replication. This effect was primarily mediated by a non-lytic, lymphokine-based 
mechanism (Guidotti, L. G. et al., Proc. Natl. Acad. Sci. USA 91:3764, 1994; Guidotti, L. 
G., Guilhot, S., and Chisari, F. V. J. Virol. 68:1265, 1994; Guidotti, L. G. et al., J. Virol. 
69:6158, 1995; Gilles, P. N., Fey, G., and Chisari, F. V., J. Virol. 66:3955, 1992). 

[0014] As is the case for HLA class I restricted responses, HLA class II restricted T cell 

responses are usually detected in patients with acute hepatitis, and are absent or weak in 
patients with chronic infection (Chisari, F. V. and Ferrari, C, Annu. Rev. Immunol. 13:29, 
1995). HLA Class II responses are tied to activation of helper T cells (HTLs) Helper T 
lymphocytes, which recognize Class II HLA molecules, may directly contribute to the 
clearance of HBV infection through the secretion of cytokines which suppress viral 
replication (Franco, A. et al., J. Immunol. 159:2001, 1997). However, their primary role in 
disease resolution is believed to be mediated by inducing activation and expansion of 
virus-specific CTL and B cells. 

[0015] In view of the heterogeneous immune response observed with HBV infection, 

induction of a multi-specific cellular immune response directed simultaneously against 
multiple epitopes appears to be important for the development of an efficacious vaccine 
against HBV. There is a need to establish vaccine embodiments that elicit immune 
responses that correspond to responses seen in patients that clear HBV infection. 
Epitope-based vaccines appear useful. 

[0016] Hepatitis C Virus. Hepatitis C virus (HCV) infection is a global human health 

problem with approximately 150,000 new reported cases each year in the U.S. alone. 
HCV is a single stranded RNA virus, and is the etiological agent identified in most cases 
of non-A, non-B post-transfusion and post-transplant hepatitis, and is a common cause of 
acute sporadic hepatitis (Choo et al., Science 244:359, 1989; Kuo et al, Science 244:362, 
1989; and Alter et al, in: Current Perspective in Hepatology, p. 83, 1989). It is estimated 
that more than 50% of patients infected with HCV become chronically infected and, of 
those, 20% develop cirrhosis of the liver within 20 years (Davis et al, New Engl J. Med. 
321:1501, 1989; Alter et al, in: Current Perspective in Hepatology, p. 83, 1989; Alter et 
al, New Engl. J. Med. 327:1899, 1992; and Dienstag, J. L. Gastroenterology 85:430, 
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1983). Moreover, the only therapy available for treatment of HCV infection is interferon- 
ol Most patients are unresponsive, however, and among the responders, there is a high 
recurrence rate within 6-12 months of cessation of treatment (Liang et al, J. Med. Virol. 
40:69, 1993). Ribaviron, a guanosine analog with a broad spectrum activity against many 
RNA and DNA viruses, has been shown in clinical trials to be effective against chronic 
HCV infection when used in combination with interferon- a {see, e.g., Poynard et al, 
Lancet 352:1426-1432, 1998; Reichard et al, Lancet 351:83-87, 1998) However, the 
response rate is still well below 50%. 

[0017] Virus-specific, human leukocyte antigen (HLA) class I-restricted cytotoxic T 

lymphocytes (CTL) are known to play a major role in the prevention and clearance of 
virus infections in vivo (Oldstone et al, Nature 321:239, 1989; Jamieson et al, J. Virol. 
61:3930, 1987; Yap et al, Nature 273:238, 1978; Lukacher et al, J. Exp. Med. 160:814, 
1994; McMichael et al, N. Engl. J. Med. 309:13, 1983; Sethi et al, J. Gen. Virol 64:443, 
1983; Watari et al, J. Exp. Med. 165:459, 1987; Yasukawa et al, J. Immunol 143:2051, 
1989; Tigges et al, J. Virol. 66:1622, 1993; Reddenhase et al, J. Virol 55:263, 1985; 
Quinnan et al, N. Engl J. Med. 307:6, 1982). 

[0018] In view of the heterogeneous immune response observed with HCV infection, 

induction of a multi-specific cellular immune response directed simultaneously against 
multiple HCV epitopes appears to be important for the development of an efficacious 
vaccine against HCV. There is a need, however, to establish vaccine embodiments that 
elicit immune responses that correspond to responses seen in patients that clear HCV 
infection. 



[0019] Human Papillomavirus. Human papillomavirus (HPV) is a member of the 

papillomaviridae, a group of small DNA viruses that infect a variety of higher vertebrates. 
More than 80 types of HPVs have been identified. Of these, more than 30 can infect the 
genital tract. Some types, generally types 6 and 11, may cause genital warts, which are 
typically benign and rarely develop into cancer. Other strains of HPV, "cancer- 
associated", or "high-risk" types, can more frequently lead to the development of cancer. 
The primary mode of transmission of these strains of HPV is through sexual contact. 

[0020] The main manifestations of the genital warts are cauliflower-like condylomata 

acuminata that usually involve moist surfaces; keratotic and smooth papular warts, usually 
on dry surfaces; and subclinical "flat" warts, which are found on any mucosal or cutaneous 
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surface (Handsfield, H., Am. J. Med. 102(5 A): 16-20, 1997). These warts are typically 
benign but are a source of inter-individual spread of the virus (Ponten, J. & Guo, Z., 
Cancer Surv. 32:201-29, 1998). At least three HPV strains associated with genital warts 
have been identified: type 6a (see, e.g., Hofmann, K.J., et al, Virology 209(2) .505-518, 
1995), type 6b (see, e.g., Hofmann et aL, supra) and type 1 1 (see, e.g., Dartmann, K. et al, 
Virology 151(1):124-130, 1986). 
[0021] Cancer-associated HPVs have been linked with cancer in both men and women; 

they include, but are not limited to, HPV-16, HPV-18, HPV-31, HPV-45, HPV-33 and 
HPV-56. Other HPV strains, including types 6 and 11 as well as others, e.g., HPV-5 and 
HPV-8, are less frequently associated with cancer. The high risk types are typically 
associated with the development of cervical carcinoma and premalignant lesions of the 
cervix in women, but are also associated with similar malignant and premalignant lesions 
at other anatomic sites within the lower genital or anogenital tract. These lesions include 
neoplasia of the vagina, vulva, perineum, the penis, and the anus. HPV infection has also 
been associated with respiratory tract papillomas, and rarely, cancer, as well as abnormal 
growth or neoplasia in other epithelial tissues. See, e.g. Virology, 2 nd Ed, Fields et al, 
Eds. Raven Press, New York, 1990, Chapters 58 and 59, for a review of HPV association 
with cancer. 

[0022] The HPV genome consists of three functional regions, the early region, the late 

region, and the "long control region". The early region gene products control viral 
replication, transcription and cellular transformation They include the HPV El and E2 
proteins, which play a role in HPV DNA replication, and the E6 and E7 oncoproteins, 
which are involved in the control of cellular proliferation. The late region include the 
genes that encode the structural proteins LI and L2, which are the major and minor capsid 
proteins, respectively. The "long control region" contains such sequences as enhancer and 
promoter regulatory regions. 

[0023] HPV expresses different proteins at different stages of the infection, for example 

early, as well as late, proteins. Even in latent infections, however, early proteins are often 
expressed and are therefore useful targets for vaccine-based therapies. For example, high- 
grade dysplasia and cervical squamous cell carcinoma continue to express E6 and E7, 
which therefore can be targeted to treat disease at both early and late stages of infection. 

[0024] Treatment for HPV infection is often unsatisfactory because of persistence of virus 

after treatment and recurrence of clinically apparent disease is common. The treatment 
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may require frequent visits to clinics and is not directed at elimination of the virus but at 
clearing warts. Because of persistence of virus after treatment, recurrence of clinically 
apparent disease is common. 

[0025] Thus, a need exists for an efficacious vaccine to both prevent and treat HPV 

infection and to treat cancer that is associated with HPV infection. Effective HPV 
vaccines would be a significant advance in the control of sexually transmissable infections 
and could also protect against clinical disease, particularly cancers such as cervical cancer. 
{see, e.g., Rowen, P. & Lacey, C, Dermatologic Clinics 16(4):835-838, 1998). 

[0026] Virus-specific, human leukocyte antigen (HLA) class I-restricted cytotoxic T 

lymphocytes (CTL) are known to play a major role in the prevention and clearance of 
virus infections in vivo (Oldstone et al, Nature 321:239, 1989; Jamieson et al, J. Virol. 
61:3930, 1987; Yap et al, Nature 273:238, 1978; Lukacher et al, J. Exp. Med. 160:814, 
1994; McMichael et al, N. Engl. J. Med. 309:13, 1983; Sethi et al, J. Gen. Virol 64:443, 
1983; Watari et al, J. Exp. Med. 165:459, 1987; Yasukawa et al, J. Immunol 143:2051, 
1989; Tigges et al, J. Virol 66:1622, 1993; Reddenhase et al, J. Virol. 55:263, 1985; 
Quinnan et al, N. Engl J. Med. 307:6, 1982). 

[0027] Virus-specific T helper lymphocytes are also known to be critical for maintaining 

effective immunity in chronic viral infections. Historically, HTL responses were viewed 
as primarily supporting the expansion of specific CTL and B cell populations; however, 
more recent data indicate that HTL may directly contribute to the control of virus 
replication. For example, a decline in CD4 + T cells and a corresponding loss in HTL 
function characterize infection with HIV (Lane et al, New Engl J. Med. 313:79, 1985). 
Furthermore, studies in HIV infected patients have also shown that there is an inverse 
relationship between virus-specific HTL responses and viral load, suggesting that HTL 
plays a role in viremia (see, e.g., Rosenberg et al, Science 278:1447, 1997). 

[0028] The development of vaccines with prophylactic and therapeutic efficacy against 

HPV is ongoing. Early vaccine development was hampered by the inability to culture 
HPV. With the introduction of cloning techniques and protein expression, however, some 
attempts have been made to stimulate humoral and CTL response to HPV (See, e.g., 
Rowen, P. & Lacey, C, Dermatologic Clinics 16(4):835-838 (1998)). Studies to date, 
however, have been inconclusive. 

[0029] Activation of T helper cells and cytotoxic lymphocytes (CTLs) in the development 

of vaccines has also been analyzed. Lehtinen, M., et al for instance, has shown that some 
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peptides from the E2 protein of HPV type 16 activate T helper cells and CTLs (Biochem. 
Biophys. Res. Commun. 209(2):541-6 (1995). Similarly, Tarpey et al, has shown that 
some peptides from HPV type 1 1 E7 protein can stimulate human HPV-specific CTLs in 
vitro (Immunology 81:222-227 (1994)) and Borysiewicz et al. have reported a 
recombinant vaccinia virus expressing HPV 16 and HPV 17 E6 and E7 that stimulated 
CTL responses in at least one patient (Lancet 347:1347-1357, 1996). 

[0030] Plasmodium falciparum and Malaria. Malaria, which is caused by infection with 

the parasite Plasmodium falciparum (PF), represents a major world health problem. 
Approximately 500 million people in the world are at risk from the disease, with 
approximately 200 million people actually harboring the parasites. An estimated 1 to 2 
million deaths occur each year due to malaria. (Miller et al, Science 234:1349, 1986). 

[0031] Fatal outcomes are not confined to first infections, and constant exposure is 

apparently a prerequisite for maintaining immunity. Naturally acquired sterile immunity 
is rare, if it exists at all. Accordingly, major efforts to develop an efficacious malaria 
vaccine have been undertaken. 

[0032] Human volunteers injected with irradiated PF sporozoites are resistant to 

subsequent sporozoite challenges, which demonstrates that development of a malaria 
vaccine is indeed immunologically feasible. Furthermore, these immune individuals 
developed a vigorous response, including antibodies, and cytotoxic T lymphocyte (CTL) 
and helper T lymphocyte (HTL) components, directed against multiple antigens. 
Reproducing the breadth and multiplicity of this response in a vaccine, however, is a task 
of large proportions. The epitope approach, as described herein, may represent a solution 
to this challenge, in that it allows the incorporation of various antibody, CTL and HTL 
epitopes, from various proteins, in a single vaccine composition. 

[0033] Anti-sporozoite antibodies are by themselves, in general, not completely 

efficacious in clearing the infection (Egan et al, Science 236:453, 1987). However, high 
concentrations of antibodies directed against the repeated region of the major B cell 
antigen of the sporozoite/circumsporozoite protein (CSP) have been shown to prevent liver 
cell infection in certain experimental models (Egan et al. 9 Science 236:453, 1987; 
Potocnjak, P. et al 9 Science 207:71, 1980). The present inventors have shown that 
constructs encompassing CSP-repeat B cell epitopes and the optimized helper epitope 
PADRE™ (San Diego, CA) are highly immunogenic, and can protect in vitro against 
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sporozoite invasion in both mouse and human liver cells, and protect mice in vivo against 
live sporozoite challenge (Franke et al, Vaccine 17:1201-1205, 1999) 

[0034] PF-specific CD4 + T cells also have a role in malarial immunity beyond providing 

help for B cell and CTL responses. Experiments by Renia et al. (Renia, et al, Proc. Natl. 
Acad. Sci. USA 88:7963, 1991) demonstrated that HTLs directed against the Plasmodium 
yoelli CS protein could in fact adoptivley transfer protection against malaria. 

[0035] Considerable data implicate CTLs in protection against pre-erythrocytic-stage 

malaria. CD8 + CTLs can eliminate Plasmodium berghei- or Plasmodium yoe/n-infected 
mouse hepatocytes from in vitro culture in a major histocompatibility complex (MHC)- 
restricted and antigen-restricted manner (Hoffman et al, Science 244:1078-1081, 1989; 
Weiss et al., J. Exp. Med. 171:763-773, 1990). Further, it has also been shown that the 
immunity that developed in mice vaccinated with irradiated sporozoites is also dependent 
upon the present of CD8+ T cells. These T cells accumulate in inflammatory liver 
infiltrates subsequent to challenge. Passive transfer of circumsporozoite (CSP)-specific 
CTL clones as long as three hours after inoculation of sporozoites (i.e., after the parasites 
have left the bloodstream and infected liver cells) were capable of protecting animals 
against infection (Romero et al., Nature 341:323, 1989). 

[0036] It is notable that CTL-restricted responses directed against a single antigen are 

insufficient to protect mice with different MHC alleles, and a combination of multiple 
antigens was required even to protect mice from the most common laboratory strains of 
Plasmodium. These data indicate that a combination of epitopes form several antigens is 
necessary to elicit a protective CTL response. 

[0037] Indirect evidence that CTLs are important in protective immunity against Pf in 

humans has also accumulated. It has been reported that cytotoxic CD8 + T cells can be 
identified in humans immunized with PF sporozoites (Moreno, et al, Int. Immunol. 3:997, 
1991). Further, humans immunized with irradiated sporozoites or naturally exposed to 
malaria can generate a CTL response to the pre-erythrocytic-stage antigens, CSP, 
sporozoite surface protein 2 (SSP2), liver-stage antigen- 1 (LSA-1), and exported protein- 1 
(Exp-1) (see, e.g. Malik et al, Proc. Natl. Acad. Sci. USA 88, 3300-3304, 1991; Doolan et 
al, Int. Immunol 3:511-516, 1991; Hill et al, Nature 360:434-439, 1992). Additionally, 
there is evidence that the polymorphism within the CSP may be the result of selection by 
CTLs of parasites that express variant forms (MCutchan and Water, Immunol. Lett. 25:23- 
26, 1990). This is based on the observation that the variation is nonsynonymous at the 
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nucleotide level, thereby indicating selective pressure at the protein level. The 
polymorphism primarily maps to identified CTL and T helper epitopes (Doolan et al. , Int. 
Immunol. 5:27-46, 1993); and CTL responses to some of the parasite variants do not cross- 
react (Hill et aL 9 supra). Finally, the MHC class I human leukocyte antigen (HLA)-Bw53 
has been associated with resistance to severe malaria in The Gambia, and CTLs to a 
conserved epitope restricted by the HLA-Bw53 allele have been identified on P. 
falciparum LSA-1 (Hill et al., Nature 352:595-600, 1991; Hill et al, Nature 340:434-439, 
1992). Since HLA-Bw53 is found in 15%-40% of the population of sub-Saharan Africa 
but in less than 1% of Caucasians and Asians, these data suggest evolutionary selection on 
the basis of protection against severe malaria. 

[0038] Thus, antibody, and both HLA class I and class II restricted responses directed 

against multiple sporozoite antigens appear to be involved in generating protective 
immunity to malaria. Furthermore, several important antigenic epitopes against which 
humoral and cellular immunity is focused have already been exactly delineated. 

[0039] In view of the heterogeneous immune response observed with PF infection, 

induction of a multi-specific cellular immune response directed simultaneously against 
multiple PF epitopes appears to be important for the development of an efficacious 
vaccine against PF. There is a need, however, to establish vaccine embodiments that elicit 
immune responses that correspond to responses seen in patients that clear PF infection. 



[0040] Epitope-Based Vaccines. The use of epitope-based vaccines has several 

advantages over current vaccines. The epitopes for inclusion in such a vaccine are to be 
selected from conserved regions of viral or tumor-associated antigens, in order to reduce 
the likelihood of escape mutants. The advantage of an epitope-based approach over the 
use of whole antigens is that there is evidence that the immune response to whole antigens 
is directed largely toward variable regions of the antigen, allowing for immune escape due 
to mutations. Furthermore, immunosuppressive epitopes that may be present in whole 
antigens can be avoided with the use of epitope-based vaccines. 

[0041] Additionally, with an epitope-based vaccine approach, there is an ability to 

combine selected epitopes (CTL and HTL) and additionally to modify the composition of 
the epitopes, achieving, for example, enhanced immunogenicity. Accordingly, the 
immune response can be modulated, as appropriate, for the target disease. Similar 
engineering of the response is not possible with traditional approaches. 
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[0042] Another major benefit of epitope-based immune-stimulating vaccines is their 

safety. The possible pathological side effects caused by infectious agents or whole protein 
antigens, which might have their own intrinsic biological activity, is eliminated. 

[0043] An epitope-based vaccine also provides the ability to direct and focus an immune 

response to multiple selected antigens from the same pathogen. Thus, patient-by-patient 
variability in the immune response to a particular pathogen may be alleviated by inclusion 
of epitopes from multiple antigens from that pathogen in a vaccine composition. A 
"pathogen" may be an infectious agent or a tumor associated molecule. 

[0044] One of the most formidable obstacles to the development of broadly efficacious 

epitope-based immunotherapeutics has been the extreme polymorphism of HLA 
molecules. In the past, effective non-genetically biased coverage of a population has been 
a task of considerable complexity; such coverage has required that epitopes, be used 
specific for HLA molecules corresponding to each individual HLA allele. Therefore, 
impractically large numbers of epitopes would been required in order to cover ethnically 
diverse populations. Recently, methods have been developed that allow the identification 
of epitopes that bind multiple HLA molecules. Therefore, epitope-based vaccines can be 
designed that contain epitopes which, either individually or in combination, bind a greater 
number of HLA molecules. The resulting epitope-based vaccines have a greater breadth 
of population coverage across one or more continents and even worldwide. 

[0045] Variation in Epitopes of Infectious Agents. A challenge in the development of 

effective vaccines against infectious agents such as hepatitis B virus (HBV) (47, 60) 
hepatitis C virus (HCV) (61-63), human papilloma virus (HPV) (64, 65) Plasmodium 
falciparum (66), and human immunodeficiency virus (HIV-1) is the protein sequence 
variation associated with different isolates. This variation is the result of gene sequence 
mutations. When such mutations occur in regions encoding epitopes recognized by 
cytotoxic T-lymphocytes (CTL), they provide a mechanism for escape of the agent from 
immune system control. 

[0046] HIV-1 represents an infectious agent with an especially high frequency of 

sequence variation. The sequence variation associated with HIV-1 proteins from related 
isolates, members of the same clades or types, as well as unrelated isolates, is well 
documented (1). Viral escape from CTL induced as the result of natural infection or 
vaccines was documented in nonhuman primate models where the mechanism behind this 
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escape was mutation of the primary anchor residues in dominant CTL epitopes (5-9). 
Viral escape from HIV-specific CTL has also been strongly implied by data obtained from 
HIV-1 infected individuals whose disease status change, including the transition from 
acute to chronic infection (10, 11), loss of stable control of viral replication and 
subsequent progression to AIDS (4, 12) or mother-to-child transmission (13). Thus, HIV- 
1 genetic and protein sequence variation represent a significant challenge to immune 
system-based control of viral replication, both within infected individuals and within 
populations. 

[0047] While the public health need for a vaccine against HIV-1 is well recognized and 

accepted, the genetic variation of HIV-1 isolates represents a highly significant obstacle 
(1, 14-16). Several strategies have been proposed, some of which include: 

(1) Designing vaccines on HIV-1 types prevalent within small, well defined 
populations or geographical regions, such as individual countries or regions, and 
producing multiple different vaccines for exclusive use within these countries or 
regions (16). 

(2) Use of HIV-1 ancestral or consensus sequences based on HIV types present in 
larger target populations, such as groups of neighboring countries or continents 
(15, 17-19). 

(3) Incorporation of viral gene products obtained from multiple different virus 
isolates, representing diversely different types or clades, into a single 'multi- 
valent' vaccine. 

[0048] Related vaccine design concepts that incorporate many of the advantages 

associated with the approaches described above are the use of highly conserved regions or 
epitopes derived from these regions as the basis of the vaccine. The logic behind this 
approach is that conserved regions of the viral genome are those that have been 
maintained through the evolution of HIV-1 because changes impact gene product function 
and general viral fitness. This theory is consistent with analyses of HIV-1 protein 
sequence data which demonstrated that CTL epitopes are concentrated in conserved 
regions and that regions devoid of CTL epitopes are the most variable (20). Additional 
support comes from published reports describing CTL responses, induced as the result of 
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natural infection or vaccination, that recognize viral proteins or epitopes common to viral 
isolates from diverse types or clades (21-26). Broad function CTL responses are also 
known to be correlated with slower progression to AIDS, at least for certain carefully 
studied populations (27, 28). Despite these reports and the clustering of CTL epitopes in 
conserved regions of HIV- 1 gene products, amino acid sequence variation of analogous 
regions and epitopes from different viral isolates, both within the same type or clade and 
from different types, remains significant. There are currently no rules guiding the 
selection of conserved regions of CTL epitopes for use in vaccines other than the use of 
amino acid sequence identity (29). 
[0049] A clear understanding of how CTL recognize pathogen infected cells has emerged 

over the past decade. It is now well established that small fragments of pathogen-derived 
proteins are generated, defined as peptide epitopes generally 8-11 amino acids in length, 
which bind to HLA-A, -B, or -C (human Class I Major Histocompatability Molecules) 
molecules expressed on the cell surface. Sequencing of naturally processed peptides 
bound to HLA molecules provided a means to identify the amino acid residues required 
for allele-specific epitope-peptide binding (30-32). Data obtained from X-ray 
crystallographic analysis of HLA-epitope peptide complexes, allowed for the 
identification and structural characterization of 'binding pockets' within the peptide 
binding cleft of HLA molecules. More refined epitope anchor motif definitions were then 
developed using data obtained from in vitro peptide-MHC binding assays. It is now well 
known that the main anchor residues typically occur at position 2 and the carboxyl 
terminus of peptides 8-1 1 amino acids in length, thus positions 8, 9, 10 or 1 1 (33-40). The 
definition of epitope peptide binding anchor motifs is the key to most, if not all, epitope 
prediction methods. 

[0050] Initial CTL epitope identification methods were developed using common HLA 

alleles, such as HLA-A2.1. Motifs defined using different HLA molecules were found to 
be similar and this lead to the definition of HLA supertype families (41). The biological 
effect of this supertype relationship was first demonstrated for HIV-1 epitopes in a study 
where the HLA-A3 and -All epitope peptide binding patterns repertoires were 
demonstrated to be overlapping, not only with each other but also with HLA- A3 1 , -A3 3 
and -A*6801 (42). This binding specificity was defined as the HLA- A3 supertype. A 
significant overlap in peptide binding patterns was also demonstrated amongst several 
serologically distant HLA-B alleles (43, 44), and multiple HLA-A2 alleles (45, 46), 
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resulting in the definition of the HLA-B7 and HLA-A2 supertype families. Recognition of 
epitopes by CTL in a supertype manner has since been demonstrated to occur naturally in 
infectious diseases and cancer (47-53). 

[0051] While only two positions within CTL epitopes are typically characterized as the 

primary binding anchor positions, the amino acids that can serve as the anchor residues are 
more variable. The preferred and tolerated amino acids that can serve as anchor residues 
for the HLA-A2, -A3 and -B7 supertype families of epitopes are listed in Table 1. It is 
possible for analogous HIV-1 epitope peptides derived from different isolates, which 
differ with respect to the amino acids used as anchor residues, to bind to HLA molecules 
similarly. This type of variation can be as conserved since it is likely that CTL produced 
against one epitope would recognize the related epitope. Thus, variation limited to 
changes in anchor residues that result in sufficient epitope peptide binding to HLA 
molecules does not result in immune escape from CTL. Epitopes that contain this type of 
variation can be identified using the appropriately designed motif search algorithms. 

[0052] The TCR of CTL has been reported to be somewhat flexible or promiscuous with 

respect to recognition of epitope peptides bound to HLA molecules. For HIV-1, this 
flexibility was demonstrated as CTL recognition of related, but slightly variable, epitopes 
by single clones of CTL produced following natural infection (54, 55). Similar flexibility 
of CTL epitope recognition was demonstrated using rhesus macaques and natural infection 
with SIV or immunization (56, 57). This observation is not unique to HIV-1 and SIV but 
rather the TCR appears to have evolved to allow promiscuous recognition of peptide 
epitope bound to MHC molecules (58). 

[0053] Selective replacement of certain amino acids in CTL epitope peptides, amino acids 

thought to represent TCR contact points, is not only tolerated but can increase the 
recognition of the epitopes by CTL clones (59). The types of amino acid substitutions that 
can be incorporated, typically amino acids that are similar in chemical properties are best 
tolerated, and their positions, independent of primary anchor positions, within a selected 
number of CTL epitopes from tumor associated antigens were also defined. 

[0054] For HIV-1 and other infectious agents, reproducible methods for predicting the 

CTL recognition of related variant epitopes that occur amongst isolates have not been 
developed. Nor have methods for identifying CTL epitopes that are most likely to induce 
broadly functional responses when used in vaccine. Thus, there exists a need to develop 



14 



such methods to overcome the challenge associated with protein sequence variation in 

HIV and other infectious agents. 
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SUMMARY OF THE INVENTION 

[0055] The present invention is directed to methods for selecting a variant of a peptide 

epitope which induces a CTL response against another variant(s) of the peptide epitope, by 
determining whether the variant comprises only conserved residues, as defined herein, at 
non-anchor positions in comparison to the other variant(s). 

[0056] In some embodiments, antigen sequences from a population of an infectious agent, 

said antigens comprising variants of a peptide epitope, are optionally aligned (manually or 
by computer) along their length, preferably their full length. Variant(s) of a peptide 
epitope (preferably naturally occurring variants), each 8-11 amino acids in length and 
comprising the same MHC class I supermotif or motif, are identified manually or with the 
aid of a computer. In some embodiments, a variant is optionally chosen which comprises 
preferred anchor residues of said motif and/or which occurs with high frequency within 
the population of variants. In other embodiments, a variant is randomly chosen. The 
randomly or otherwise chosen variant is compared to from one to all the remaining 
variant(s) to determine whether it comprises only conserved residues in the non-anchor 
positions relative to from one to all the remaining variant(s). 

[0057] The present invention is also directed to variants identified by the methods above; 

peptides comprising such variants; nucleic acids encoding such variants and peptides; cells 
comprising such variants, and/or peptides, and/or nucleic acids; compositions comprising 
such variants, and/or peptides, and/or nucleic acids, and/or cells; as well as therapeutic and 
diagnostic methods for using such variants, peptides, nucleic acids, cells, and 
compositions. 
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BRIEF DESCRIPTION OF THE DRAWINGS/FIGURES 



[00581 FIGS. 1A-1E. Recognition of variant peptides by CTL generated against a single 

epitope. Variant peptides were identified from 167 HIV strains for 5 HIV epitopes, 3 
HLA-A2 restricted (Env 134, A, Gag 386, B, and Vpr 62, C) and 2 HLA-A11 restricted 
(Pol 98, D, and Env 47, E). These are listed according to their relationship to a previously 
determined parent (P) into single anchor substitutions (A), single non-anchor substitutions 
(NA) or multiple substitutions (M). Binding of each variant peptide is also shown. The 
number of viral sequences containing each variant peptide is shown in the column labeled 
# Isolates, and is reported for the total sequences, Clade B sequences (B), and Clade C 
sequences (C). Finally, the ability of CTL primed against the parent peptide to recognize 
the variant peptides is shown in the bar graphs. 

[0059] FIGS. 2A-2C. Characterization of the peptide-specific T cell lines. A. FACS 

analysis of the TCRs expressed by peptide -stimulated cells after 0, 1, and 5 peptide 
stimulations, using a panel of commercially available mAb for mouse TCR 2-14. B-C. 
Peptide affinity. Parent and variant peptides were titrated against CTL that had been 
stimulated 5 times with the parent peptide. 

[0060] FIGS. 2A-2B. Recognition of a panel of variant peptides by PBL from an HIV- 

infected individual. 

[0061] FIG 4. Prediction of immunological conservation. Gag 271 variants and their 

binding are shown, along with the number of isolates that express each variant. 
Immunological recognition was predicted for each variant based on two different choices 
in the immunizing peptide. On the right, the immunogenicity for each variant is shown. 

DETAILED DESCRIPTION OF THE INVENTION 

Definitions 

[0062] The invention can be better understood with reference to the following definitions: 

[0063] An "antigen" refers to a polypeptide encoded by the genome of an infectious agent, 

or other another source, but preferably an infectious agent in the present invention. 
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Examples of HIV antigens include Env, Gag, Nef, Pol, Tat, Rev, Vif, Vpr, Vpu, pi 7, p24, 
p2, p7, pi, p6, Protease, RT, Integrase, and gpl60 (preferably Env, Gag, Nef, Pol, Tat, 
Rev, Vif, Vpr, Vpu). Examples of HBV antigens include Core, Env, and Pol. Examples 
of HCV antigens include Core, El, E2, Nsl, Ns2, Ns3, Ns4, and Ns5. Examples of HPV 
antigens include El, E2, E3, E4, E5, E6, E7, LI, and L2. Examples of Plasmodium 
falciparum antigens include CSP, SSP2, Expl, and LSA1. 
[0064] Throughout this disclosure, "binding data" results are often expressed in terms of "ICso's." 

IC 50 is the concentration of peptide in a binding assay at which 50% inhibition of binding of a 
reference peptide is observed. Given the conditions in which the assays are run {i.e., limiting HLA 
proteins and labeled peptide concentrations), these values approximate K D values. Assays for 
determining binding are described in detail, e.g., in PCT publications WO 94/20127 and WO 
94/03205, and other publications such Sidney et al, Current Protocols in Immunology 18.3.1 
(1998); Sidney, et al, J. Immunol. 154:247 (1995); and Sette, et al., Mol Immunol. 31:813 (1994). 
It should be noted that IC 50 values can change, often dramatically, if the assay conditions are 
varied, and depending on the particular reagents used {e.g., HLA preparation, etc.). For example, 
excessive concentrations of HLA molecules will increase the apparent measured IC 50 of a given 
ligand. 

[0065] Alternatively, binding is expressed relative to a reference peptide. Although as a particular 

assay becomes more, or less, sensitive, the IC 50 's of the peptides tested may change somewhat, the 
binding relative to the reference peptide will not significantly change. For example, in an assay 
run under conditions such that the IC 50 of the reference peptide increases 10-fold, the IC 50 values 
of the test peptides will also shift approximately 10-fold. Therefore, to avoid ambiguities, the 
assessment of whether a peptide is a good (i.e. high), intermediate, weak, or negative binder is 
generally based on its IC 50 , relative to the IC 50 of a standard peptide. The Tables included in this 
application present binding data in a preferred biologically relevant form of IC 50 nM. 

[0066] Binding may also be determined using other assay systems including those using: live 

cells {e.g., Ceppellini et al., Nature 339:392 (1989); Christnick et al., Nature 352:67 (1991); Busch 
et al., Int. Immunol. 2:443 (1990); Hill et al., J. Immunol. 147:189 (1991); del Guercio et al:, J. 
Immunol. 154:685 (1995)), cell free systems using detergent lysates {e.g., Cerundolo et al., J. 
Immunol. 21:2069 (1991)), immobilized purified MHC {e.g., Hill et al., J. Immunol. 152, 2890 
(1994); Marshall et al., J. Immunol. 152:4946 (1994)), ELISA systems {e.g., Reay et al, EMBO J. 
1 1:2829 (1992)), surface plasmon resonance {e.g., Khilko et al.,J. Biol. Chem. 268:15425 (1993)); 
high flux soluble phase assays (Hammer et al, J. Exp. Med. 180:2353 (1994)), and measurement 
of class I MHC stabilization or assembly {e.g., Ljunggren et al, Nature 346:476 (1990); 
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Schumacher et al 9 Cell 62:563 (1990); Townsend et aL, Cell 62:285 (1990); Parker et aL, J. 
Immunol. 149:1896(1992)). 

[0067] As used herein, "high affinity" with respect to HLA class I molecules is defined as binding 

with an IC 50 or K D value, of 50 nM or less, "intermediate affinity" is binding with an IC 50 or K D 
value of between 50 and about 500 nM, weak affinity is binding with an IC 50 or K D value of 
between about 500 and about 5000 nM. "High affinity" with repect to binding to HLA class II 
molecules is defined as binding with an IC 50 or K D value of 100 nM or less; "intermediate affinity" 
is binding with an IC 50 or K D value of between about 100 and about 1000 nM. 

[0068] A "computer" or "computer system" generally includes: a processor and related computer 

programs; at least one information storage/retrieval apparatus such as a hard drive, a disk drive or 
a tape drive; at least one input apparatus such as a keyboard, a mouse, a touch screen, or a 
microphone; and display structure, such as a screen or a printer. Additionally, the computer may 
include a communication channel in communication with a network. Such a computer may 
include more or less than what is listed above. 

[0069] "Cross-reactive binding" indicates that a peptide is bound by more than one HLA 

molecule; a synonym is degenerate binding. 

[0070] A "cryptic epitope" elicits a response by immunization with an isolated peptide, but the 

response is not cross-reactive in vitro when intact whole protein, which comprises the epitope, is 
used as an antigen. 

[0071] The term "derived" when used to discuss an epitope is a synonym for "prepared." A 

derived epitope can be isolated from a natural source, or it can be synthesized in accordance with 
standard protocols in the art. Synthetic epitopes can comprise artificial amino acids "amino acid 
mimetics," such as D isomers of natural occurring L amino acids or non-natural amino acids such 
as cyclohexylalanine. A derived/prepared epitope can be an analog of a native epitope. 

[0072] A "diluent" includes sterile liquids, such as water and oils, including those of petroleum, 

animal, vegetable or synthetic origin, such as peanut oil, soybean oil, mineral oil, sesame oil and 
the like. Water is a preferred diluent for pharmaceutical compositions. Saline solutions and 
aqueous dextrose and glycerol solutions can also be employed as diluents, particularly for 
injectable solutions. 

[0073] A "dominant epitope" is an epitope that induces an immune response upon immunization 

with a whole native antigen (see, e.g., Sercarz, et aL, Annu. Rev. Immunol 11:729-766, 1993). 
Such a response is cross-reactive in vitro with an isolated peptide epitope. 

[0074] An "epitope" is the collective features of a molecule, such as primary, secondary and 

tertiary peptide structure, and charge, that together form a site recognized by an immunoglobulin, 
T cell receptor or HLA molecule. Alternatively, an epitope can be defined as a set of amino acid 
residues which is involved in recognition by a particular immunoglobulin, or in the context of T 
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cells, those residues necessary for recognition by T cell receptor proteins and/or Major 
Histocompatibility Complex (MHC) receptors. Epitopes are present in nature, and can be 
isolated, purified or otherwise prepared/derived by humans. For example, epitopes can be 
prepared by isolation from a natural source, or they can be synthesized in accordance with standard 
protocols in the art. Synthetic epitopes can comprise artificial amino acids, "amino acid 
mimetics," such as D isomers of naturally-occurring L amino acids or non-naturally-occuring 
amino acids such as cyclohexylalanine. Throughout this disclosure, epitopes may be referred to in 
some cases as peptides. The variants of the invention are set forth in Tables 6-9 and Figures 1 A-4. 

[0075] It is to be appreciated that proteins or peptides that comprise a variant of the invention as 

well as additional amino acid(s) are still within the bounds of the invention. In certain 
embodiments, the peptide comprises a fragment of an antigen. A "fragment of an antigen" or 
"antigenic fragment" or simply "fragment" is a portion of an antigen which has 100% identity with 
a wild type antigen or naturally-ocurring variant thereof. The fragment may or may not comprise 
an epitope of the invention. The fragment may be less than or equal to 600 amino acids, less than 
or equal to 500 amino acids, less than or equal to 400 amino acids, less than or equal to 250 amino 
acids, less than or equal to 100 amino acids, less than or equal to 85 amino acids, less than or equal 
to 75 amino acids, less than or equal to 65 amino acids, or less than or equal to 50 amino acids in 
length. In certain embodiments, a fragment is e.g., less than 101 or less than 51 amino acids in 
length, in any increment down to 5 amino acids in length. For example, the fragment may be 5, 6, 
7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 
34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 
60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 
86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, or 100 amino acids in length. 

[0076] In certain embodiments, there is a limitation on the length of a peptide of the invention. 

The embodiment that is length-limited occurs when the protein/peptide comprising an epitope of 
the invention comprises a region (i.e., a contiguous series of amino acids) having 100% identity 
with a native sequence. In order to avoid the definition of epitope from reading, e.g., on whole 
natural molecules, there is a limitation on the length of any region that has 100% identity with a 
native peptide sequence. Thus, for a peptide comprising an epitope of the invention and a region 
with 100% identity with a native peptide sequence, the region with 100% identity to a native 
sequence generally has a length of: less than or equal to 600 amino acids, often less than or equal 
to 500 amino acids, often less than or equal to 400 amino acids, often less than or equal to 250 
amino acids, often less than or equal to 100 amino acids, often less than or equal to 85 amino 
acids, often less than or equal to 75 amino acids, often less than or equal to 65 amino acids, and 
often less than or equal to 50 amino acids. In certain embodiments, an "epitope" of the invention 
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is comprised by a peptide having a region with less than 5 1 amino acids that has 100% identity to a 
native peptide sequence, in any increment down to 5 amino acids. 

[0077] Accordingly, peptide or protein sequences longer than 600 amino acids are within the 

scope of the invention, so long as they do not comprise any contiguous sequence of more than 600 
amino acids that have 100% identity with a native peptide sequence. For any peptide that has five 
contiguous residues or less that correspond to a native sequence, there is no limitation on the 
maximal length of that peptide in order to fall within the scope of the invention. It is presently 
preferred that a peptide of the invention (e.g., a peptide comprising an epitope of the invention) be 
less than 600 residues long in any increment down to eight amino acid residues. 

[0078] A peptide epitope occurring with "high frequency" is one that occurs in at least 

30%, at least 40%, at least 50%, at least 60%, at least 70%, at least 80%, or at least 90% of 
the infectious agents in a population. A "high frequency" peptide epitope is one of the 
more common in a population, preferably the first most common, second most common, 
third most common, or fourth most common in a population of variant peptide epitopes. 

[0079] "Human Leukocyte Antigen" or "HLA" is a human class I or class II Major 

Histocompatibility Complex (MHC) protein (see, e.g., Stites, et al, IMMUNOLOGY, 8 th Ed., Lange 
Publishing, Los Altos, CA (1994). 

[0080] An "HLA supertype or HLA family", as used herein, describes sets of HLA molecules 

grouped on the basis of shared peptide-binding specificities. HLA class I molecules that share 
somewhat similar binding affinity for peptides bearing certain amino acid motifs are grouped into 
such HLA supertypes. The terms HLA superfamily, HLA supertype family, HLA family, and 
HLA xx-like molecules (where "xx" denotes a particular HLA type), are synonyms. See Tables 1- 
4. 

[0081] As used herein, "high affinity" with respect to HLA class I molecules is defined as binding 

with an IC 50 , or K D value, of 50 nM or less; "intermediate affinity" is binding with an IC 50 or K D 
value of between about 50 and about 500 nM; "weak affinity" is binding with an IC 50 or K D value 
between about 500 and about 5000 nM. "High affinity" with respect to binding to HLA class II 
molecules is defined as binding with an IC 50 or K D value of 100 nM or less; "intermediate affinity" 
is binding with an IC 50 or K D value of between about 100 and about 1000 nM. See "binding data." 

[0082] An "IC 50 " is the concentration of peptide in a binding assay at which 50% inhibition of 

binding of a reference peptide is observed. Given the conditions in which the assays are run (i.e., 
limiting HLA proteins and labeled peptide concentrations), these values approximate K D values. 
See "binding data." 

[0083] The terms "identical" or percent "identity," in the context of two or more peptide 

sequences or antigen fragments, refer to two or more sequences or subsequences that are the same 
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or have a specified percentage of amino acid residues that are the same, when compared and 
aligned for maximum correspondence over a comparison window, as measured using a sequence 
comparison algorithm or by manual alignment and visual inspection. 

[0084] An "immunogenic" peptide or an "immunogenic" epitope or "peptide epitope" is a peptide 

that comprises an allele-specific motif or supermotif such that the peptide will bind an HLA 
molecule and induce a CTL and/or HTL response. Thus, immunogenic peptides of the invention 
are capable of binding to an appropriate HLA molecule and thereafter inducing a cytotoxic T 
lymphocyte (CTL) response, or a helper T lymphocyte (HTL) response, to the peptide. 

[0085] An "infectious agent" refers to a disease-causing microorganism, including viruses, 

bacteria, fungi, and protozoa against which a cellular immune response, preferably a CTL 
response, plays a role in acquired immunity. Examples of infectious agents include 
viruses such as human immunodeficiency virus (HIV), hepatitis B virus (HBV), hepatitis 
C virus (HCV), human papillomma virus (HPV), Influenza virus, Dengue virus, Epstein- 
Barr virus, bacteria such as Mycobacterium tuberculosis and Chlamydia, fungi such as Candida 
albicans, Cryptococcus neoformans, Coccidoides spp., Histoplasma spp, and Aspergillus 
fumigatis, protozoa such as Plasmodium spp., including P. falciparum, Trypanosoma spp., 
Schistosoma spp., Leishmania spp and the like. Preferred infectious agents include HIV, HBV, 
HCV, HPV, Epstein-Barr virus, Plasmodium falciparum, Influenza virus and Dengue 
virus. 

[0086] The phrases "isolated" or "biologically pure" refer to material which is substantially or 

essentially free from components which normally accompany the material as it is found in its 
native state. Thus, isolated peptides in accordance with the invention preferably do not contain 
materials normally associated with the peptides in their in situ environment. An "isolated" epitope 
refers to an epitope that does not include the whole sequence of the antigen or polypeptide from 
which the epitope was derived. Typically the "isolated" epitope does not have attached thereto 
additional amino acids that result in a sequence that has 100% identity with a native sequence. 
The native sequence can be a sequence such as a tumor-associated antigen from which the epitope 
is derived. Thus, the term "isolated" means that the material is removed from its original 
environment (e.g., the natural environment if it is naturally occurring). For example, a naturally- 
occurring polynucleotide or peptide present in a living animal is not isolated, but the same 
polynucleotide or peptide, separated from some or all of the coexisting materials in the natural 
system, is isolated. Such a polynucleotide could be part of a vector, and/or such a polynucleotide 
or peptide could be part of a composition, and still be "isolated" in that such vector or composition 
is not part of its natural environment. Isolated RNA molecules include in vivo or in vitro RNA 
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transcripts of the DNA molecules of the present invention, and further include such molecules 
produced synthetically. 

[0087] "Major Histocompatibility Complex" or "MHC" is a cluster of genes that plays a role in 

control of the cellular interactions responsible for physiologic immune responses. In humans, the 
MHC complex is also known as the human leukocyte antigen (HLA) complex. For a detailed 
description of the MHC and HLA complexes, see, Paul, FUNDAMENTAL IMMUNOLOGY, 3 rd 
ED., Raven Press, New York (1993). 

[0088] The term "motif 1 refers to a pattern of residues in an amino acid sequence of 

defined length, preferably a peptide of less than about 1 5 amino acids in length, or less 
than about 13 amino acids in length, usually from about 8 to about 13 amino acids (e.g., 8, 
9, 10, 11, 12, or 13) for a class I HLA motif and from about 6 to about 25 amino acids 
(e.g., 6, 7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20,21,22, 23,24, or 25) for a class II 
HLA motif, which is recognized by a particular HLA molecule. Motifs are typically 
different for each HLA protein encoded by a given human HLA allele. These motifs often 
differ in their pattern of the primary and secondary anchor residues. See Tables 1-3. 

[0089] A "native" or a "wild type" sequence refers to a sequence found in nature. 

[0090] A "negative binding residue" or "deleterious residue" is an amino acid which, if present at 

certain positions (typically not primary anchor positions) in a peptide epitope, results in decreased 
binding affinity of the peptide for the peptide's corresponding HLA molecule. 

[0091] The term "peptide" is used interchangeably with "oligopeptide" in the present specification 

to designate a series of residues, typically L-amino acids, connected one to the other, typically by 
peptide bonds between the oc-amino and carboxyl groups of adjacent amino acids. 

[0092] A "PanDR binding" peptide or "PADRE®" peptide (Epimmune, San Diego, CA) is a 

member of a family of molecules that binds more than one HLA class II DR molecule. The 
pattern that defines the PADRE® family of molecules can be referred to as an HLA Class II 
supermotif. A PADRE® molecule binds to HLA-DR molecules and stimulates in vitro and in vivo 
human helper T lymphocyte (HTL) responses. For a further definition of the PADRE® family, see 
copending application US serial Nos. 09/709,774, filed November 11, 2000; and 09/707,738, filed 
November 6, 2000; PCT publication Nos WO 95/07707, and WO 97/26784; U.S. Patent Nos. 
5,736,142 issued April 7, 1998; 5,679,640, issued October 21, 1997; and 6,413,935, issued July 2, 
2002. 

[0093] "Pharmaceutically acceptable" refers to a generally non-toxic, inert, and/or physiologically 

compatible composition or component of a composition. 
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[0094] A "pharmaceutical excipient" or "excipient" comprises a material such as an adjuvant, a 

carrier, pH-adjusting and buffering agents, tonicity adjusting agents, wetting agents, preservatives, 
and the like. A "pharmaceutical excipient" is an excipient which is pharmaceutical ly acceptable. 

[0095] A "primary anchor residue" is an amino acid at a specific position along a peptide 

sequence which is understood to provide a contact point between the immunogenic peptide and the 
HLA molecule. One, two or three, primary anchor residues within a peptide of defined length 
generally defines a "motif for an immunogenic peptide. These residues are understood to fit in 
close contact with peptide binding grooves of an HLA molecule, with their side chains buried in 
specific pockets of the binding grooves themselves. In one embodiment of an HLA class I motif, 
the primary anchor residues are located at position 2 (from the amino terminal position) and at the 
carboxyl terminal position of a peptide epitope in accordance with the invention. The primary 
anchor positions for each motif and supermotif of HLA Class I are set forth in Tables 1-2. For 
example, analog peptides can be created by altering the presence or absence of particular residues 
in these anchor positions. Such analogs are used to modulate the binding affinity of an epitope 
comprising a particular motif or supermotif. A "preferred primary anchor residue" is an 
anchor residue of a motif or supermotif that is associated with optimal binding. Preferred 
primary anchor residues are indicated in bold- face in Tables 1-2. A "tolerated primary 
anchor residue" is an anchor residue of a motif or supermotif that is associated with 
binding to a lesser extent than a preferred residue. Tolerated primary anchor residues are 
indicated in italicized text in Tables 1-2. 

J0096] "Promiscuous recognition" by a TCR is where a distinct peptide is recognized by the 

various T cell clones in the context of various HLA molecules. Promiscuous binding by an HLA 
molecule is synonymous with cross-reactive binding. 

[0097] A "protective immune response" or "therapeutic immune response" refers to a CTL and/or 

an HTL response to an antigen derived from an antigen of an infectious agent, which in some way 
prevents or at least partially arrests disease symptoms, side effects or progression. The immune 
response may also include an antibody response which has been facilitated by the stimulation of 
helper T cells. 

[0098] By "ranking" the variants in a population of peptide epitopes is meant ordering 

each variant by its frequency of occurrance relative to the other variants. 

[0099] The term "residue" refers to an amino acid or amino acid mimetic incorporated into a 

peptide or protein by an amide bond or amide bond mimetic. 

[00100] A "secondary anchor residue" is an amino acid at a position other than a primary anchor 

position in a peptide which may influence peptide binding. A secondary anchor residue occurs at a 
significantly higher frequency amongst HLA-bound peptides than would be expected by random 
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distribution of amino acids at a given position. A secondary anchor residue can be identified as a 
residue which is present at a higher frequency among high or intermediate affinity binding 
peptides, or a residue otherwise associated with high or intermediate affinity binding. The 
secondary anchor residues are said to occur at "secondary anchor positions." For example, analog 
peptides can be created by altering the presence or absence of particular residues in these 
secondary anchor positions. Such analogs are used to finely modulate the binding affinity of an 
epitope comprising a particular motif or supermotif. The terminology "fixed peptide" is generally 
used to refer to an analog peptide that has changes in primary anchore position; not secondary. 

[00101] A "subdominant epitope" is an epitope which evokes little or no response upon 

immunization with a whole antigen or a fragment of the whole antigen comprising a subdominant 
epitope and a dominant epitope, which comprise the epitope, but for which a response can be 
obtained by immunization with an isolated peptide, and this response (unlike the case of cryptic 
epitopes) is detected when whole antigen or a fragment of the whole antigen comprising a 
subdominant epitope and a dominant epitope is used to recall the response in vitro or in vivo. 

[00102] A "supermotif is a peptide binding specificity shared by HLA molecules* encoded by two 

or more HLA alleles. Preferably, a supermotif-bearing peptide is recognized with high or 
intermediate affinity (as defined herein) by two or more HLA antigens. 

[00103] "Synthetic peptide" refers to a peptide that is abtained from a non-natural source, e.g., is 

man-made. Such peptides may be produced using such methods as chemical synthesis or 
recombinant DNA technology. "Synthetic peptides" include "fusion proteins." 

[00104] As used herein, a "vaccine" is a composition used for vaccination, e.g., for prophylaxis or 

therapy, that comprises one or more peptides of the invention. There are numerous embodiments 
of vaccines in accordance with the invention, such as by a cocktail of one or more peptides; one or 
more peptides of the invention comprised by a polyepitopic peptide; or nucleic acids that encode 
such peptides or polypeptides, e.g., a minigene that encodes a polyepitopic peptide. The "one or 
more peptides" can include any whole unit integer from 1-150, e.g., at least 1, 2, 3, 4, 5, 6, 7, 8, 9, 
10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 
36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 65, 
70, 75, 80, 85, 90, 95, 100, 105, 110, 115, 120, 125, 130, 135, 140, 145, or 150 or more peptides of 
the invention. The peptides or polypeptides can optionally be modified, such as by lipidation, 
addition of targeting or other sequences. HLA class I-binding peptides of the invention can be 
linked to HLA class II-binding peptides, e.g., a PADRE® universal HTL-bindind peptide, to 
facilitate activation of both cytotoxic T lymphocytes and helper T lymphocytes. Vaccines can 
comprise peptide pulsed antigen presenting cells, e.g., dendritic cells. 

[00105] A "variant of a peptide epitope" refers to a peptide that is identified from a 

different viral strain at the same position in an aligned sequence, and that varies by one or 
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more amino acids from the parent peptide epitope. Examples of peptide epitope variants 
include those shown in Tables 6-9 and Figures 1A-4. A "variant of an antigen" refers to 
an antigen that comprises at least one variant of a peptide epitope. Examples of antigen 
variants include those listed by sequence and/or accession number in Tables 10-22. A 
"variant of an infectious agent" refers to an infectious agent whose genome encodes at 
least one variant of an antigen. Variants of infectious agents are related viral, bacterial, 
funagl, or protozoan strains or isolates that vary in sequence but cause the same disease 
symptoms. Examples of infectious agent variants include HIV Clade A, B, and C 
subtypes, HBV subtypes adr, ayr, adw, and ayw, HCV types 1, 2, 3, 4, 5, and 6, HPV 
strains 1-92 (preferably strains 16, 18, 31, 33, 45, 52, 56, and 58) (see Table 10, listing 
accession numbers for the complete genome sequences of 167 HIV variants; Table 22, 
showing an alignment of the complete polyprotein sequences of 50 HCV variants) (see 
also, Human Retroviruses and AIDS 2000: A Compilation and Analysis of Nucleic Acid 
and Amino Acid Sequences, Kuiken CL, et al., Eds. Theoretical Biology and Biophysics 
Group, Los Alamos National Laboratory, Los Alamos, NM). 
[00106] The nomenclature used to describe peptides/proteins follows the conventional practice 

wherein the amino group is presented to the left (the N-terminus) and the carboxyl group to the 
right (the C-terminus) of each amino acid residue. When amino acid residue positions are referred 
to in a peptide epitope they are numbered in an amino to carboxyl direction with position one 
being the position closest to the amino terminal end of the epitope, or the peptide or protein of 
which it may be a part. In the formulae representing selected specific embodiments of the present 
invention, the amino- and carboxyl-terminal groups, although not specifically shown, are in the 
form they would assume at physiologic pH values, unless otherwise specified. In the amino acid 
structure formulae, each residue is generally represented by standard three letter or single letter 
designations. The L-form of an amino acid residue is represented by a capital single letter or a 
capital first letter of a three-letter symbol, and the D-form for those amino acids having D-forms is 
represented by a lower case single letter or a lower case three letter symbol. However, when three 
letter symbols or full names are used without capitals, they may refer to L amino acids. Glycine 
has no asymmetric carbon atom and is simply referred to as "Gly" or M G". The amino acid 
sequences of peptides set forth herein are generally designated using the standard single letter 
symbol. (A, Alanine; C, Cysteine; D, Aspartic Acid; E, Glutamic Acid; F, Phenylalanine; G, 
Glycine; H, Histidine; I, Isoleucine; K, Lysine; L, Leucine; M, Methionine; N, Asparagine; P, 
Proline; Q, Glutamine; R, Arginine; S, Serine; T, Threonine; V, Valine; W, Tryptophan; and Y, 
Tyrosine.) In addition to these symbols, "B"in the single letter abbreviations used herein 
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designates a-amino butyric acid. In some embodiments, a-amino butyric acid may be replaced 
with cysteine. 



Acronyms used herein are as follows: 



APC: 
CD3: 
CD4: 
CD8: 
CEA: 
CTL: 
DC: 



DLT: 

DMSO: 

ELISA: 

E:T: 

G-CSF: 

GM-CSF: 

HBV: 

HER2/neu: 

HLA: 

HLA-DR: 

HPLC: 

HTC: 

HTL: 

ID: 

EFNy: 

IL-4: 

IV: 

LU 30 %: 

MAb: 

MAGE: 

MLR: 

MNC: 

PB: 

PBMC: 
ProGP™: 

SC: 

S.E.M.: 

QD: 

TAA: 

TNF: 

WBC: 



Antigen presenting cell 

Pan T cell marker 

Helper T lymphocyte marker 

Cytotoxic T lymphocyte marker 

Carcinoembryonic antigen (see, e.g., SEQ ID NO: 363) 
Cytotoxic T lymphocyte 

Dendritic cells. DC functioned as potent antigen presenting cells by stimulating 
cytokine release from CTL lines that were specific for a model peptide derived 
from hepatitis B virus. In vivo experiments using DC pulsed ex vivo with an HBV 
peptide epitope have stimulated CTL immune responses in vivo following delivery 
to naive mice. 

Dose-limiting toxicity, an adverse event related to therapy. 
Dimethylsulfoxide 

Enzyme-linked immunosorbant assay 

EffectonTarget ratio 

Granulocyte colony-stimulating factor 

Granulocyte-macrophage (monocyte)-colony stimulating factor 
Hepatitis B virus 

A tumor associated antigen; c-erbB-2 is a synonym (see, e.g., SEQ ID NO: 364) 

Human leukocyte antigen 

Human leukocyte antigen class II 

High Performance Liquid Chromatography 

Helper T Cell 

Helper T Lymphocyte. A synonym for HTC. 
Identity 

Interferon gamma 

Interleukin-4 

Intravenous 

Cytotoxic activity for 10 6 effector cells required to achieve 30% lysis of a target 
cell population, at a 100:1 (E:T) ratio. 
Monoclonal antibody 

Melanoma antigen (see, e.g., SEQ ID NO: 365 and 366 for MAGE2 and MAGE3) 
Mixed lymphocyte reaction 
Mononuclear cells 
Peripheral blood 

Peripheral blood mononuclear cell 

Progenipoietin™ product (Searle, St. Louis, MO), a chimeric flt3/G- 

CSF receptor agonist. 

Subcutaneous 

Standard error of the mean 

Once a day dosing 

Tumor Associated Antigen 

Tumor necrosis factor 

White blood cells 
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[00107] The following describes the peptides, nucleic acid molecules, compositions, and 

methods of the invention in more detail. 

Methods of Identifying Candidate Peptide Epitopes 

[00108] The present invention is directed to methods for selecting a variant of a peptide 

epitope which induces a CTL response against another variant(s) of the peptide epitope, by 
determining whether the variant comprises only conserved residues, as defined herein, at 
non-anchor positions in comparison to the other variant(s). 

[00109] In some embodiments, antigen sequences from a population of an infectious agent, 

said antigens comprising variants of a peptide epitope, are optionally aligned (manually or 
by computer) along their length, preferably their full length. Variant(s) of a peptide 
epitope (preferably naturally occurring variants), each 8-11 amino acids in length and 
comprising the same MHC class I supermotif or motif, are identified manually or with the 
aid of a computer. In some embodiments, a variant is optionally chosen which comprises 
preferred anchor residues of said motif and/or which occurs with high frequency within 
the population of variants. In other embodiments, a variant is randomly chosen. The 
randomly or otherwise chosen variant is compared to from one to all the remaining 
variant(s) to determine whether it comprises only conserved residues in the non-anchor 
positions relative to from one to all the remaining variant(s). 

[00110] The present invention is also directed to variants identified by the methods above; 

peptides comprising such variants; nucleic acids encoding such variants and peptides; cells 
comprising such variants, and/or peptides, and/or nucleic acids; compositions comprising 
such variants, and/or peptides, and/or nucleic acids, and/or cells; as well as therapeutic and 
diagnostic methods for using such variants, peptides, nucleic acids, cells, and 
compositions. 

[00111] In some embodiments, the invention is directed to a method for identifying a 

candidate peptide epitope which induces a HLA class I CTL response against variants of 
said peptide epitope, comprising 

a) identifying, from a particular antigen of an infectious agent, variants of 
a peptide epitope 8-11 amino acids in length, each variant comprising 
primary anchor residues of the same HLA class I binding motif; and 



30 



b) 



determining whether one of said variants comprises only conserved 
non-anchor residues in comparison to at least one remaining variant, 
thereby identifying a candidate peptide epitope. 



[00112] In some embodiments, (b) comprises identifying a variant which comprises only 

conserved non-anchor residues in comparison to at least 25%, at least 50%, at least 75%, 
at least 80%, at least 85%, at least 90%, at least 95%, at least 97%, or at least 99% of the 
remaining variants. 

[00113] In some embodiments, the invention is directed to a method for identifying a 

candidate peptide epitope which induces a HLA class I CTL response against variants of 
said peptide epitope, comprising 

a) identifying, from a particular antigen of an infectious agent, variants of 
a peptide epitope 8-11 amino acids in length, each variant comprising 
primary anchor residues of the same HLA class I binding motif; 

b) determining whether each of said variants comprises conserved, semi- 
conserved or non-conserved non-anchor residues in comparison to each 
of the remaining variants; and 

c) identifying a variant which comprises only conserved non-anchor 
residues in comparison to at least one remaining variant. 

[00114] In some embodiments, (c) comprises identifying a variant which comprises only 

conservative non-anchor residues in comparison to at least 25%, at least 50%, at least 
75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 97%, or at least 99% 
of the remaining variants. 

[00115] In some embodiments, the invention is directed to a method for identifying a 

candidate peptide epitope which induces a HLA class I CTL response against variants of 
said peptide epitope, comprising 

a) identifying, from a particular antigen of an infectious agent, a 
population of variants of a peptide epitope 8-11 amino acids in length, 
each peptide epitope comprising primary anchor residues of the same 
HLA class I binding motif; 

b) choosing a variant selected from the group consisting of: 

i) a variant which comprises preferred primary anchor residues 
of said motif; and 
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ii) a variant which occurs with high frequency within the 

population of variants; and 
c) determining whether the variant of (b) comprises only conserved non- 
anchor residues in comparison to at least one remaining variant, thereby 
identifying a candidate peptide epitope. 

[00116] In some embodiments, (c) comprises identifying a variant which comprises only 

conservative non-anchor residues in comparison to at least 25%, at least 50%, at least 
75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 97%, or at least 99% 
of the remaining variants. 

[00117] In some embodiments, the invention is directed to method for identifying a 

candidate peptide epitope which induces a HLA class I CTL response against variants of 
said peptide epitope, comprising 

a) identifying, from a particular antigen of an infectious agent, a 
population of variants of a peptide epitope 8-11 amino acids in length, 
each peptide epitope comprising primary anchor residues of the same 
HLA class I binding motif; 

b) choosing a variant selected from the group consisting of: 

i) a variant which comprises preferred primary anchor residues of 
said motif; and 

ii) a variant which occurs with high frequency within the 
population of variants; and 

c) determining whether the variant of (b) comprises conserved, semi- 
conserved or non-conserved non-anchor residues in comparison to each 
of the remaining variants; and 

d) identifying a variant which comprises only conserved non-anchor 
residues in comparison to at least one remaining variant. 



[00118] In some embodiments, (d) comprises identifying a variant which comprises only 

conservative non-anchor residues in comparison to at least 25%, at least 50%, at least 
75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 97%, or at least 99% 
of the remaining variants. 

[00119] In some embodiments, (a) comprises aligning the sequences of said antigens. 
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[00120] In some embodiments, (b) comprises comprises choosing a variant which 

comprises preferred primary anchor residues of said motif. 
[00121] In some embodiments, (b) comprises comprises choosing a variant which occurs 

with high frequency within said population. 
[00122] In some embodiments, (b) comprises ranking said variants by frequency of 

occurrence within said population. 
[00123] In some embodiments, (b) comprises choosing a variant which comprises 

preferred primary anchor residues of said motif and which occurs with high frequency 

within said population. 

[00124] In some embodiments, (b) comprises ranking said variants by frequency of 

occurrence within said population. 
[00125] In some embodiments, the identified variant comprises the fewest conserved 

anchor residues in comparison to each of the remaining variants. 
[00126] In some embodiments, the remaining variants comprise 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 

11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 27, 28, 30, 35, 40, 45, 50, 

55, 60, 65, 70, 75, 80, 85, 90, 95, 100, 110, 120, 130, 140, 150, 160, 170, 180, 190, 200, 

220, 240, 260, 280, or 300 variants. 
[00127] In some embodiments, the infectious agent is selected from the group consisting 

of: HIV, HBV, HCV, HPV, Plasmodium falciparum, Influenza virus, and Dengue virus, 

Epstein-Barr virus, Mycobacterium tuberculosis, Chlamydia, Candida albicans, Cryptococcus 

neoformans, Coccidoides spp., Histoplasma spp, Aspergillus fumigatis, Plasmodium spp., 

Trypanosoma spp,, Schistosoma spp., and Leishmania spp. 
[00128] In some embodiments, the infectious agent is selected from the group consisting 

of: HIV, HBV, HCV, HPV, Plasmodium falciparum, Influenza virus, and Dengue virus. 
[00129] In some embodiments, the infectious agent is HIV and the antigen is selected from 

the group consisting of: Gag, Env, Pol, Nef, Rev, Tat, Vif, Vpr, and Vpu. 
[00130] In some embodiments, the infectious agent is HBV and the antigen is selected from 

the group consisting of: Pol, Env, Core, and NSl/Env2. 
[00131] In some embodiments, the infectious agent is HCV and the antigen is selected from 

the group consisting of: Core, El, E2, NS1, NS2, NS3, NS4, and NS5. 
[00132] In some embodiments, the infectious agent is HPV and the antigen is selected from 

the group consisting of: El, E2, E3, E4, E5, E6, E7, LI, and L2. 
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[00133] In some embodiments, the infectious agent is Plasmodium falciparum and the 

antigen is selected from the group consisting of: CSP, SSP2, EXP1, LSA1. 
[00134] In some embodiments, the selected variant and the at least one remaining variant 

comprise different primary anchor residues of the same motif or supermotif. 
[00135] In some embodiments, the motif or supermotif is selected from the group 

consisting of those in Tables 1-2. 
[00136] In some embodiments, the conserved non-anchor residues are at any of positions 3- 

7 of said variant. 

[00137] In some embodiments, the variant comprises only 1-3 conserved non-anchor 

residues compared to at least one remaining variant. 
[00138] In some embodiments, the variant comprises only 1-2 conserved non-anchor 

residues compared to at least one remaining variant. 
[00139] In some embodiments, the variant comprises only 1 conserved non- anchor residue 

compared to at least one remaining variant. 
[00140] In some embodiments, the infectious agent is HPV, and further wherein, the HPV 

infectious agent is selected from the group consisting of HPV strains 16, 18, 31, 33, 45, 

52, 56, and 58. 

[00141] In some embodiments, the variants are a population of naturally occurring variants. 

[00142] Optional Alignment. Optionally, antigen sequences, either full-length or partial, 

may be aligned mannually or by computer. Convenient computer programs for aligning 
multiple sequences include Omiga, Oxford software, version 1.1.3, using ClustalW 
alignment, using an open gap penalty of 10.0, extend gap penalty of 0.05, and delay 
divergent sequences of 40.0 (See, e.g., Table 21); and BLASTP 2.2.5 (Nov-16-2002) 
(Altschul, S.F., et al., Nucleic Acids Res. 25:3389-3402 (1997)) using a cutoff - 3e-88 (to 
select human sequences) (see, e.g., Table 20). Alternatively, alignments may be obtained 
through publicly available sources such as published journal articles and published patent 
documents or as disclosed herein (see, e.g., Tables 10-22). 

[00143] HLA Class I Motifs Indicative of CTL Inducing Peptide Epitopes. A large 

fraction of HLA class I and class II molecules can be classified into a relatively few 
supertypes, each respective supertype characterized by largely overlapping peptide 
binding repertoires, and consensus structures of the main peptide binding pockets. Thus, 
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peptides of the present invention are preferably identified by the primary residues of any 
one of several HLA-specific amino acid motifs, or if the presence of the motif corresponds 
to the ability to bind several allele-specific HLA antigens, a supermotif {see, e.g., Tables 
1-2). The preferred primary residues are indicated in bold, while the tolerated primary 
residues are indicated by italics. 
[00144] The primary anchor residues of the HLA class I peptide epitope supermotifs and 

motifs are summarized in Tables 1-2. Preferred primary anchors are shown in bold, while 
tolerated primary anchors are shown in italics. Primary and secondary anchor positions 
for HLA Class I are summarized in Table 3. Allele-specific HLA molecules that fall 
within the various HLA class I supertypes are listed in Table 4. In some cases, patterns of 
amino acid residues are present in both a motif and a supermotif. The relationship of a 
particular motif and any related supermotif is indicated in the description of the individual 
motifs. 

[00145] Thus, the peptide motifs and supermotifs described below, and summarized in 

Tables 1-2, provide guidance for the identification and use of peptide epitopes comprising 
primary anchor residues of motifs or supermotifs in accordance with the invention. 

[00146] Allele-specific HLA molecules that comprise HLA class I supertype families are 

listed in Table 4. 

[00147] HLA-A1 supermotif. The HLA-A1 supermotif is characterized by the presence in 

peptide ligands of a small (T or S) or hydrophobic (L, I, V, or M) primary anchor residue 
in position 2, and an aromatic (Y, F, or W) primary anchor residue at the C-terminal 
position of the epitope. The corresponding family of HLA molecules that bind to the Al 
supermotif {i.e., the HLA-A1 supertype) is comprised of at least A*0101, A*2601, 
A*2602, A*2501, and A*3201 {see, e.g., DiBrino, M. et al, J. Immunol. 151:5930, 1993; 
DiBrino, M. et al, J. Immunol 152:620, 1994; Kondo, A. et al, Immunogenetics 45:249, 
1997). Other allele-specific HLA molecules predicted to be members of the Al 
superfamily are shown in Table 4. Peptides binding to each of the individual HLA 
proteins can be modulated by substitutions at primary and/or secondary anchor positions, 
preferably choosing respective residues specified for the supermotif. 

[00148] HLA-A2 supermotif. Primary anchor specificities for allele-specific HLA-A2.1 

molecules {see, e.g., Falk et al, Nature 351:290-296, 1991; Hunt et al, Science 255:1261- 
1263, 1992; Parker et al, J. Immunol 149:3580-3587, 1992; Ruppert et al, Cell 74:929- 
937, 1993) and cross-reactive binding among HLA-A2 and -A28 molecules have been 
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described. (See, e.g., Fruci et al, Human Immunol 38:187-192, 1993; Tanigaki et al, 
Human Immunol. 39:155-162, 1994; Del Guercio et al, J. Immunol 154:685-693, 1995; 
Kast et al, J. Immunol 152:3904-3912, 1994 for reviews of relevant data.) These primary 
anchor residues define the HLA-A2 supermotif; which presence in peptide ligands 
corresponds to the ability to bind several different HLA-A2 and -A28 molecules. The 
HLA-A2 supermotif comprises peptide ligands with L, I, V, M, A, T, or Q as a primary 
anchor residue at position 2 and L, I, V, M, A, or T as a primary anchor residue at the C- 
terminal position of the epitope. 

[00149] The corresponding family of HLA molecules (i.e., the HLA-A2 supertype that 

binds these peptides) is comprised of at least: A*0201, A*0202, A*0203, A*0204, 
A*0205, A*0206, A*0207, A*0209, A*0214, A*6802, and A*6901. Other allele-specific 
HLA molecules predicted to be members of the A2 superfamily are shown in Table 4. As 
explained in detail below, binding to each of the individual allele-specific HLA molecules 
can be modulated by substitutions at the primary anchor and/or secondary anchor 
positions, preferably choosing respective residues specified for the supermotif. 

[00150] The motifs comprising the primary anchor residues V, A, T, or Q at position 2 and 

L, I, V, A, or T at the C-terminal position are those most particularly relevant to the 
invention claimed herein. 

[00151] HLA-A3 supermotif. The HLA-A3 supermotif is characterized by the presence in 

peptide ligands of A, L, I, V, M, S, or, T as a primary anchor at position 2, and a positively 
charged residue, R or K, at the C-terminal position of the epitope, e.g., in position 9 of 9- 
mers (see, e.g., Sidney et al, Hum. Immunol 45:79, 1996). Exemplary members of the 
corresponding family of HLA molecules (the HLA-A3 supertype) that bind the A3 
supermotif include at least A*0301, A*1101, A*3101, A*3301, and A*6801. Other allele- 
specific HLA molecules predicted to be members of the A3 supertype are shown in Table 
4. As explained in detail below, peptide binding to each of the individual allele-specific 
HLA proteins can be modulated by substitutions of amino acids at the primary and/or 
secondary anchor positions of the peptide, preferably choosing respective residues 
specified for the supermotif. 

[00152] HLA-A24 supermotif. The HLA-A24 supermotif is characterized by the presence 

in peptide ligands of an aromatic (F, W, or Y) or hydrophobic aliphatic (L, I, V, M, or T) 
residue as a primary anchor in position 2, and Y, F, W, L, I, or M as primary anchor at the 
C-terminal position of the epitope (see, e.g. , Sette and Sidney, Immunogenetics, in press, 
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1999). The corresponding family of HLA molecules that bind to the A24 supermotif (i.e., 
the A24 supertype) includes at least A*2402, A*3001, and A*2301. Other allele-specific 
HLA molecules predicted to be members of the A24 supertype are shown in Table 4. 
Peptide binding to each of the allele-specific HLA molecules can be modulated by 
substitutions at primary and/or secondary anchor positions, preferably choosing respective 
residues specified for the supermotif 

[00153] HLA-B7 supermotif. The HLA-B7 supermotif is characterized by peptides 

bearing proline in position 2 as a primary anchor, and a hydrophobic or aliphatic amino 
acid (L, I, V, M, A, F, W, or Y) as the primary anchor at the C-terminal position of the 
epitope. The corresponding family of HLA molecules that bind the B7 supermotif (i.e., 
the HLA-B7 supertype) is comprised of at least twenty six HLA-B proteins including: 
B*0702, B*0703, B*0704, B*0705, B*1508, B*3501, B*3502, B*3503, B*3504, B*3505, 
B*3506, B*3507, B*3508, B*5101, B*5102, B*5103, B*5104, B*5105, B*5301, B*5401, 
B*5501, B*5502, B*5601, B*5602, B*6701, and B*7801 (see, e.g., Sidney, et al, J. 
Immunol 154:247, 1995; Barber, et al, Curr. Biol. 5:179, 1995; Hill, et al, Nature 
360:434, 1992; Rammensee, et al, Immunogenetics 41:178, 1995 for reviews of relevant 
data). Other allele-specific HLA molecules predicted to be members of the B7 supertype 
are shown in Table 4. As explained in detail below, peptide binding to each of the 
individual allele-specific HLA proteins can be modulated by substitutions at the primary 
and/or secondary anchor positions of the peptide, preferably choosing respective residues 
specified for the supermotif 

[00154] HLA-B27 supermotif. The HLA-B27 supermotif is characterized by the presence 

in peptide ligands of a positively charged (R, H, or K) residue as a primary anchor at 
position 2, and a hydrophobic (F, Y, L, W, M, I, A, or V) residue as a primary anchor at 
the C-terminal position of the epitope (see, e.g., Sidney and Sette, Immunogenetics, in 
press, 1999). Exemplary members of the corresponding family of HLA molecules that 
bind to the B27 supermotif (i.e., the B27 supertype) include at least B*1401, B*1402, 
B*1509, B*2702, B*2703, B*2704, B*2705, B*2706, B*3801, B*3901, B*3902, and 
B*7301. Other allele-specific HLA molecules predicted to be members of the B27 
supertype are shown in Table 4. Peptide binding to each of the allele-specific HLA 
molecules can be modulated by substitutions at primary and/or secondary anchor 
positions, preferably choosing respective residues specified for the supermotif. 
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[00155] HLA-B44 supermotif. The HLA-B44 supermotif is characterized by the presence 

in peptide ligands of negatively charged (D or E) residues as a primary anchor in position 
2, and hydrophobic residues (F, W, Y, L, I, M, V, or A) as a primary anchor at the C- 
terminal position of the epitope {see, e.g., Sidney et al., Immunol Today 17:261, 1996). 
Exemplary members of the corresponding family of HLA molecules that bind to the B44 
supermotif (i.e., the B44 supertype) include at least: B*1801, B*1802, B*3701, B*4001, 
B*4002, B*4006, B*4402, B*4403, and B*4006. Peptide binding to each of the allele- 
specific HLA molecules can be modulated by substitutions at primary and/or secondary 
anchor positions; preferably choosing respective residues specified for the supermotif. 

[00156] HLA-B58 supermotif. The HLA-B58 supermotif is characterized by the presence 

in peptide ligands of a small aliphatic residue (A, S, or T) as a primary anchor residue at 
position 2, and an aromatic or hydrophobic residue (F, W, Y, L, I, V, M, or A) as a 
primary anchor residue at the C-terminal position of the epitope (see, e.g., Sidney and 
Sette, Immunogenetics, in press, 1999 for reviews of relevant data). Exemplary members 
of the corresponding family of HLA molecules that bind to the B58 supermotif (i.e., the 
B58 supertype) include at least: B*1516, B*1517, B*5701, B*5702, and B*5801. Other 
allele-specific HLA molecules predicted to be members of the B58 supertype are shown in 
Table 4. Peptide binding to each of the allele-specific HLA molecules can be modulated 
by substitutions at primary and/or secondary anchor positions, preferably choosing 
respective residues specified for the supermotif. 

[00157] HLA-B62 supermotif. The HLA-B62 supermotif is characterized by the presence 

in peptide ligands of the polar aliphatic residue Q or a hydrophobic aliphatic residue (L, V, 
M, I, or P) as a primary anchor in position 2, and a hydrophobic residue (F, W, Y, M, I, V, 
L, or A) as a primary anchor at the C-terminal position of the epitope (see, e.g., Sidney 
and Sette, Immunogenetics, in press, 1999). Exemplary members of the corresponding 
family of HLA molecules that bind to the B62 supermotif (i.e., the B62 supertype) include 
at least: B*1501, B*1502, B*1513, and B5201. Other allele-specific HLA molecules 
predicted to be members of the B62 supertype are shown in Table 4. Peptide binding to 
each of the allele-specific HLA molecules can be modulated by substitutions at primary 
and/or secondary anchor positions, preferably choosing respective residues specified for 
the supermotif 

[00158] HLA-A1 motif. The HLA-A1 motif is characterized by the presence in peptide 

ligands of T, S, or M as a primary anchor residue at position 2 and the presence of Y as a 
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primary anchor residue at the C-terminal position of the epitope. An alternative allele- 
specific Al motif is characterized by a primary anchor residue at position 3 rather than 
position 2. This motif is characterized by the presence of D, E, A, or S as a primary 
anchor residue in position 3, and a Y as a primary anchor residue at the C-terminal 
position of the epitope (see, e.g., DiBrino et al, J. Immunol., 152:620, 1994; Kondo et al, 
Immunogenetics 45:249, 1997; and Kubo et al, J. Immunol 152:3913, 1994 for reviews of 
relevant data). Peptide binding to HLA Al can be modulated by substitutions at primary 
and/or secondary anchor positions, preferably choosing respective residues specified for 
the motif. 

[00159] Those epitopes comprising T, S, or M at position 2 and Y at the C-terminal 

position are also HLA-A1 supermotif-bearing peptide epitopes, as these residues are a 
subset of the Al supermotif primary anchors. 

[00160] HLA-A*0201 motif. An HLA-A2*0201 motif was determined to be characterized 

by the presence in peptide ligands of L or M as a primary anchor residue in position 2, and 
L or V as a primary anchor residue at the C-terminal position of a 9-residue peptide (see, 
e.g., Falk et al, Nature 351:290-296, 1991) and was further found to comprise an I at 
position 2 and I or A at the C-terminal position of a nine amino acid peptide (see, e.g., 
Hunt et al, Science 255:1261-1263, March 6, 1992; Parker et al, J. Immunol. 149:3580- 
3587, 1992). The A*0201 allele-specific motif has also been defined by the present 
inventors to additionally comprise V, A, T, or Q as a primary anchor residue at position 2, 
and M or T as a primary anchor residue at the C-terminal position of the epitope (see, e.g., 
Kast et al, J. Immunol 152:3904-3912, 1994). Thus, the HLA-A*0201 motif comprises 
peptide ligands with L, I, V, M, A, T, or Q as primary anchor residues at position 2 and L, 
I, V, M, A, or T as a primary anchor residue at the C-terminal position of the epitope. The 
preferred and tolerated residues that characterize the primary anchor positions of the HLA- 
A*0201 motif are identical to the residues describing the A2 supermotif. (For reviews of 
relevant data, see, e.g., Del Guercio et al, J. Immunol. 154:685-693, 1995; Ruppert et al, 
Cell 74:929-937, 1993; Sidney et al, Immunol Today 17:261-266, 1996; Sette and 
Sidney, Curr. Opin. in Immunol 10:478-482, 1998). Secondary anchor residues that 
characterize the A*0201 motif have additionally been defined (see, e.g., Ruppert et al, 
Cell 74:929-937, 1993). These are shown in Table 3. Peptide binding to HLA-A*0201 
molecules can be modulated by substitutions at primary and/or secondary anchor 
positions, preferably choosing respective residues specified for the motif. 
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[00161] HLA-A3 motif. The HLA-A3 motif is characterized by the presence in peptide 

ligands of L, M, V, I, S, A, T, F, C, G, or D as a primary anchor residue at position 2, and 
the presence of K, Y, R, H, F, or A as a primary anchor residue at the C-terminal position 
of the epitope (see, e.g., DiBrino et al, Proc. Natl Acad. Sci USA 90:1508, 1993; and 
Kubo et ai, J. Immunol. 152:3913-3924, 1994). Peptide binding to HLA-A3 can be 
modulated by substitutions at primary and/or secondary anchor positions, preferably 
choosing respective residues specified for the motif. 

[00162] The A3 supermotif primary anchor residues comprise a subset of the A3- and Al 1- 

allele specific motif primary anchor residues. 

[00163] HLA-A11 motif. The HLA-A1 1 motif is characterized by the presence in peptide 

ligands of V, T, M, L, I, S, A, G, N, C, D, or F as a primary anchor residue in position 2, 
and K, R, Y, or H as a primary anchor residue at the C-terminal position of the epitope 
(see, e.g., Zhang et al, Proc. Natl Acad. Sci USA 90:2217-2221, 1993; and Kubo et al, J. 
Immunol. 152:3913-3924, 1994). Peptide binding to HLA-A11 can be modulated by 
substitutions at primary and/or secondary anchor positions, preferably choosing respective 
residues specified for the motif. 

[00164] There is extensive overlap between the A3 and All motif primary anchor 

specificities. 

[00165] HLA-A24 motif. The HLA-A24 motif is characterized by the presence in peptide 

ligands of Y, F, W, or M as a primary anchor residue in position 2, and F, L, I, or W as a 
primary anchor residue at the C-terminal position of the epitope (see, e.g., Kondo et al, J. 
Immunol. 155:4307-4312, 1995; and Kubo et al, J. Immunol. 152:3913-3924, 1994). 
Peptide binding to HLA-A24 molecules can be modulated by substitutions at primary 
and/or secondary anchor positions; preferably choosing respective residues specified for 
the motif. 

[00166] The primary anchor residues characterizing the A24 allele-specific motif comprise 

a subset of the A24 supermotif primary anchor residues. 

[00167] Computer or Manual Screening. Peptides bearing HLA Class I or Class II 

supermotifs or motifs may be identified by computer searches or manually, e.g., as 
follows. In utilizing computer screening to identify peptide epitopes, a protein sequence or 
translated sequence may be analyzed using software developed to search for motifs, for 
example the "FINDPATTERNS ' program (Devereux, et al Nucl Acids Res. 12:387-395, 
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1984) or MotifSearch 1.4 software program (D. Brown, San Diego, CA) to identify 
potential peptide sequences containing appropriate HLA binding motifs. The identified 
peptides can be scored using customized polynomial algorithms to predict their capacity to 
bind specific HLA class I or class II alleles. As appreciated by one of ordinary skill in the 
art, a large array of computer programming software and hardware options are available in 
the relevant art which can be employed to implement the motifs in order to evaluate (e.g., 
without limitation, to identify epitopes, identify epitope concentration per peptide length, 
or to generate analogs) known or unknown peptide sequences. 

[00168] Translated antigen protein sequences may be analyzed using a text string search 

software program, e.g., MotifSearch 1.4 (D. Brown, San Diego) to identify potential 
peptide sequences containing appropriate HLA binding motifs; alternative programs are 
readily produced in accordance with information in the art in view of the motif/supermotif 
disclosure herein. Furthermore, such calculations can be made mentally. 

[00169] Identified supermotif or motif sequences may be scored using polynomial 

algorithms to predict their capacity to bind to specific HLA-Class I or Class II molecules. 
These polynomial algorithms take into account both extended and refined motifs (that is, 
to account for the impact of different amino acids at different positions), and are 
essentially based on the premise that the overall affinity (or AG) of peptide-HLA molecule 
interactions can be approximated as a linear polynomial function of the type: 

"AG" =ai/x a 2 , x a 3 , x a ni 

where a,/ is a coefficient which represents the effect of the presence of a given amino acid 
(/') at a given position (i) along the sequence of a peptide of n amino acids. The crucial 
assumption of this method is that the effects at each position are essentially independent of 
each other (i.e., independent binding of individual side-chains). When residue j occurs at 
position i in the peptide, it is assumed to contribute a constant amount j, to the free energy 
of binding of the peptide irrespective of the sequence of the rest of the peptide. This 
assumption is justified by studies from our laboratories that demonstrated that peptides are 
bound to MHC and recognized by T cells in essentially an extended conformation (data 
omitted herein). 

[00170] The method of derivation of specific algorithm coefficients has been described in 

Gulukota et al. 9 J. Mol Biol 267:1258-126, 1997; (see also Sidney et aL, Human 
Immunol. 45:79-93, 1996; and Southwood et al. y J. Immunol. 160:3363-3373, 1998). 
Briefly, for all i positions, anchor and non-anchor alike, the geometric mean of the average 
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relative binding (ARB) of all peptides carrying j is calculated relative to the remainder of 
the group, and used as the estimate of j ( . For Class II peptides, if multiple alignments are 
possible, only the highest scoring alignment is utilized, following an iterative procedure. 
To calculate an algorithm score of a given peptide in a test set, the ARB values 
corresponding to the sequence of the peptide are multiplied. If this product exceeds a 
chosen threshold, the peptide is predicted to bind. Appropriate thresholds are chosen as a 
function of the degree of stringency of prediction desired. 
[00171] Additional methods to identify preferred peptide sequences, which also make use 

of specific motifs, include the use of neural networks and molecular modeling programs 
(see, e.g., Milik et al, Nature Biotechnology 16:753, 1998; Altuvia et al, Hum, Immunol. 
58:1, 1997; Altuvia et al, J. Mol. Biol. 249:244, 1995; Buus, S. Curr. Opin. Immunol, 
11:209-213, 1999; Brusic, V. et al, Bioinformatics 14:121-130, 1998; Parker et al, J. 
Immunol. 152:163, 1993; Meister et al, Vaccine 13:581, 1995; Hammer et al, J. Exp. 
Med. 180:2353, 1994; Stumiolo et al, Nature Biotechnol 17:555 1999). 



[00172] Conserved, Semi-conserved, and Non-conserved Non-anchor Residues. The 

determination of non-anchor residues as being conserved (conservative) or semi-conserved 
(semi-conservative) or non-conserved (non-conservative) in comparison to the non-anchor 
poitions of from one to all of the remaining variant(s) is defined by as follows, the results 
of which are summarized in Table 5. 

[00173] Table 5 shows the similarity assignments between any given amino acid pair so 

that a given amino acid substitution could be characterized as being a (conservative) or 
semi-conserved (semi-conservative) or non-conserved (non-conservative) residue. 

[00174] The degree of similarity between amino acid pairs was quantified by averaging, for 

each amino acid pair, the rank coefficient scores for PAM250, hydrophobicity, and side 
chain volume as described below. Based on the average values of these composite 
rankings, Table 5 shows each pair to be conserved, semi-conserved or non-conserved. 

[00175] The Dayhoff PAM250 score (Dayhoff, M.O., et al, Atlas of Protein Sequence and 

Structure, Vol. 5, suppl.3. (1978) M.O. Dayhoff, ed. National Biomedical Research 
Foundation, Washington DC, p. 345; Creighton, T.E., Proteins: structures and molecular 
properties (1993) (2nd edition) W.H. Freeman and Company, NY; is a commonly utilized 
protein alignment scoring matrix which measures the percentage of acceptable point 
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mutations (PAM) within a defined time frame. The frequencies of these mutations are 
different from what would be expected from the probability of random mutations, and 
presumably reflect a bias due to the degree of physical and chemical similarity of the 
amino acid pair involved in the substitution. To obtain a score of amino acid similarity 
that could be standardized with other measures of similarity, the PAM250 scores were 
converted to a rank value, where 1 indicates the highest probability of being an accepted 
mutation. 

[00176] The most commonly utilized scales to represent the relative hydrophobicity of the 

20 naturally occurring amino acids (Comette, J., etaL, J. Mol Biol (1987) 195:659) are 
those developed on the basis of experimental data by Kyte and Doolittle (Kyte, J. and R.F. 
Doolittle, J. Mol Biol (1982) 157:105), and by Fauchere and Pliska (Fauchere, J. and V. 
Pliska, Eur. J. Med. Chem. ( 1983) 18:369). The Kyte/Doolittle scale measures the 
HiO/organic solvent partition of individual amino acids. Because it considers the position 
of amino acids in folded proteins, it may most accurately reflect native hydrophobicity in 
the context of proteins. The Fauchere/Pliska scale measures the octanol/H 2 0 partitioning 
of N-acetyl amino acid amides, and most accurately reflects hydrophobicity in the context 
of denatured proteins and/or small synthetic peptides. To obtain scores for 
hydrophobicity, each amino acid residue was ranked on both the Kyte/Doolittle and 
Fauchere/Pliska hydrophobicity scales. An average rank between the two scales was 
calculated and the average difference in hydrophobicity for each pair was calculated. 

[00177] Finally, for calculating amino acid side-chain volume, the partial volume in 

solution obtained by noting the increase in volume of water after adding either one 
molecule or one gram of amino acid residue was considered (Zamyatnin, A. A., Ann. Rev. 
Biophys. Bioeng. (1984) 13:145; Zamyatnin, A.A., Prog. Biophys. Mol Biol (1972) 
24:107). The absolute difference in the partial volume of each possible pairing of the 20 
naturally occurring amino acids was calculated and ranked, where 1 indicated residues 
with the most similar volumes, and 20 the most dissimilar. 

[00178] Thus, by consulting Table 5, one can determine whether a residue in a variant is 

considered to be conserved, semi-conserved, or non-conserved in comparison to a residue 
in another variant(s). The residue of the parent variant (randomly or otherwise chosen 
variant) is shown across the top of Table 5, and the residue of the variant(s) it is compared 
with is shown below the parent residue. 
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[00179] As shown in Table 5, each of the amino acids shown across the top of the table 

bears a numerically defined relationship to the remaining 19 genetically encoded amino 
acids. The lower the index, the higher the conservation; the same amino acid will have a 
similarity assignment of 1.0; maximally different amino acids will have similarity 
assignments approaching 20. Using the method set forth above, amino acids which are not 
gene-encoded can also be assigned similarity indices and can be classified with respect to 
any natively occurring amino acid as conserved (conservative) or semi-conserved (semi- 
conservative) or non-conserved (non-conservative). 

Variant Peptide Epitopes 

[00180] In some embodiments, the invention is directed to an isolated peptide comprising or 

consisting of a variant. In some embodiments, the invention is directed to an isolated 
polynucleotide encoding such a peptide. 

[00181] The isolated variants of the invention are all class I binding peptides, i.e., CTL peptides. 

In particular, the variants of the invention comprise a motif or supermotif, as described above. 
Variants of the invention are those set forth in Tables 6-9 and Figures 1A-4 (SEQ ID Nos: 1,2, 9- 
13. 15.16.18-26. 56-60. 69. 71, 72. 74,77-89. 91-96.99-101. 103. 105, 108. 109, 112-117, 119, 
120. 123-127, 129. 130. 132. 133. 136-142. 145-152, 154-158, 160-165, 167, 168, 172-175, 177- 
179, 181, 182. 184-186, 188, 189, 191-212, 222-237, 262-277 V Variants of the invention may be 
referred to herein as "variants" and "variant peptide epitopes" or referred to by Table or referred to 
by SEQ ID NO. Other peptide epitopes are referred to herein as CTL epitopes or CTL peptides 
and HTL epitopes or HTL peptides. 

[00182] Peptides and Polynucleotides. In some embodiments, the invention is directed to an 

isolated peptide comprising or consisting of a variant, wherein the variant consists of a sequence 
selected from those in Tables 6-9 and Figures 1A-4 (SEQ ID Nos:[|_J] 1,2, 9-13, 15,16,18-26, 
56-60. 69. 71. 72. 74.77-89. 91-96.99-101. 103. 105. 108. 109. 112-117. 119. 120. 123-127. 129, 
130. 132. 133. 136-142, 145-152. 154-158. 160-165. 167. 168. 172-175. 177-179. 181, 182, 184- 
186. 188. 189. 191-212. 222-237. 262-277) . 

[00183] Peptides of the invention may be fusion proteins of variant(s) to CTL epitope(s), and/or 

HTL epitope(s), and/or linker(s), and/or spacer(s), and/or carrier(s), and/or additional amino 
acid(s), and/or may comprise or consist of homopolymers of a variant or heteropolymers of more 
than one variant, as is described in detail below. 

[00184] Peptides which comprise a variant of the invention may comprise or consist of a fragment 

of an antigen ("fragment" or "antigenic fragment"), wherein the fragment comprises a variant. The 
fragment may be a portion of any antigen of an infectious agent, e.g., the sequences in Tables 1 1- 
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22 (SEQ ID Nos:[[ ]] 302-1755 . respectively). The variant of the invention may be within the 

fragment or may be linked, directly or indirectly, to the fragment. 
[00185] The fragment may comprise or consist of a region of a native antigen that contains a high 

concentration of class I and/or class II epitopes, preferably it contains the greatest number of 
epitopes per amino acid length. Such epitopes can be present in a frame-shifted manner, e.g. a 10 
amino acid long peptide could contain two 9 amino acid long epitopes and one 10 amino acid long 
epitope. 

[00186] The fragment may be less than or equal to 600 amino acids, less than or equal to 500 

amino acids, less than or equal to 400 amino acids, less than or equal to 250 amino acids, less than 
or equal to 100 amino acids, less than or equal to 85 amino acids, less than or equal to 75 amino 
acids, less than or equal to 65 amino acids, or less than or equal to 50 amino acids in length. In 
certain embodiments, a fragment is less than 101 amino acids in length, in any increment down to 
5 amino acids in length. For example, the fragment may be 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 
17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 
43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 
69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 
95, 96, 97, 98, 99, or 100 amino acids in length. Fragments of full length antigens may be 
fragments from about residue 1-20,21-40,41-60,61-80,81-100, 101-120, 121-140, 141-160, 161- 
180, 181-200, 201-220, 221-240, 241-260, 261-280, 281-300, 301-320, 321-340, 341-360, 361- 
380, 381-400, 401-420, 421-440, 441-460, 461-480, 481-500, 501-520, 521-540, 541-560, 561- 
580, 581-600, 601-620, 621-680, 681-700, 701-720, 721-740, 741-780, 781-800, 801-820, 821- 
840, 841-860, 861-880, 881-900, 901-920, 921-940, 941-960, 961-980, 981 to the C-terminus of 
the antigen. 

[00187] Peptides which comprise a variant of the invention may be a fusion protein comprising one 

or more amino acid residues in addition to the variant or fragment. Fusion proteins include 
homopolymers and heteropolymers, as described below. 

[00188] In some embodiments, the peptide comprises or consists of multiple variants, e.g., 2, 3, 4, 

5, 6, 7, 8, or 9 variants of the invention. In some embodiments, the peptide comprises at least 1, at 
least 2, at least 3, at least 4, at least 5, at least 6, at least 7, or at least 8 variants of the invention. 

[00189] The peptide may also be a homopolymer of one variant or the peptide may be a 

heteropolymer which contains at least two different variants. Polymers have the advantage of 
increased probability for immunological reaction and, where different variants are used to make up 
the polymer, the ability to induce antibodies and/or T cells that react with different antigenic 
determinants of the antigen(s) targeted for an immune response. 

[00190] A homopolymer may comprise 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 

20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 45, 50, 55, 60, 65, 
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70, 75, 80, 85, 90, 95, 100, 105, 110, 115, 120, 125, 130, 135, 140, 145, or 150 copies of the same 
variant. 

[00191] A heteropolymer may comprise one or more copies of an individual variant and one or 

more copies of one or more different variants of the invention. The variants that form a 
heteropolymer may all be from the same antigen, e.g., may be from any of those in Tables 1 1-22 
(SEQ ID NOS:[[_J] 302-1755 ) or other antigens herein or known in the art, or may be from 
different antigens, preferably from infectious agents. Combinations of variants that may form a 
heteropolymer include, for example, Gag 545 variants EPLTSLKSLF (SEQ ID NO:[[J] 1) and 
YPLASLKSLF (SEQ ID NO:[LJ] 2), or combinations of peptides from different tables in Tables 
6-9 (SEP ID NOS: 1.2. 9-13, 15,16,18-26, 56-60. 69, 71. 72, 74.77-89. 91-96,99-101. 103. 105, 
108. 109. 112-117. 119. 120. 123-127. 129, 130. 132, 133. 136-142. 145-152. 154-158, 160-165, 
167, 168, 172-175, 177-179. 181. 182, 184-186, 188. 189. 191-212. 222-237. 262-277) and/or 
Figures 1 A-4 (Figure 1 A. SEP ID NOS: 1756-1775: Figure IB, SEP ID NOS: 1776-1796: Figure 
1C. SEP ID NPS: 1797-1820: Figure ID. SEP ID NPS: 1821-1851: Figure IE. SEP ID NPS: 
1852-1861: and Figure 4. SEP ID NPS: 1919-1933) or those combinations in Tables 23-28 (SEP 
ID NPS: 1934- 1946) . Heteropolymers may contain multiple copies of one or more variants. 

[00192] Thus, peptides of the invention such as heteropolymers may comprise a first variant and at 

least 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 1 1, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 
29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, or 50 other 
(different) variants. 

[00193] In some embodiments, the peptide comprising a variant may also comprise a number of 

CTL and/or HTL epitopes, e.g., 1, 2, 3,4,5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 
22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 
48, 49, or 50 CTL and/or HTL epitopes. 

[00194] The CTL and/or HTL epitope and the variant of the invention may be from the same 

antigen of an infectious agent or from different antigens. Thus, for example, if the variant is from 
HIV pol, the CTL peptide and/or HTL peptide may also be from HIV pol. Alternatively, if the 
variant is from HIV pol, the CTL peptide and/or HTL peptide may be from another antigen such as 
HIV env or HIV vpr. As another example, if the variant is from HBV E6, the CTL peptide and/or 
HTL peptide may be from HBV E7. The CTL and/or HTL epitope and the variant of the invention 
may be from the same infectious agent or different infectious agents. Thus, for example, the 
variant may be from HIV, and the CTL and/or HTL epitope may be from HIV or may be from 
another infectious agent sush such as HBV, HCV, HPV, or Plasmodium falciparum, 

[00195] The CTL peptide and/or HTL peptide may be from other antigens including hepatitis B 

core and surface antigens (HBVc, HBVs), hepatitis C antigens, Epstein-Barr virus antigens, human 
immunodeficiency virus (HIV) antigens and human papilloma virus (HPV) antigens (in particular 
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anitgens from HPV-16, HPV-18, HPV-31, HPV-33, HPV-45, HPV-52, HPV-56 and HPV-58, 
Mycobacterium tuberculosis and Chlamydia. Examples of suitable fungal antigens include those 
derived from Candida albicans, Cryptococcus neoformans, Coccidoides spp., Histoplasma spp, 
and Aspergillus fumigatis. Examples of suitable protozoan parasitic antigens include those derived 
from Plasmodium spp., including P. falciparum, Trypanosoma spp., Schistosoma spp., Leishmania 
spp and the like. 

[00196] Alternatively, the CTL peptide and/or HTL peptide may be from tumor-associated 

antigens such as but not limited to, melanoma antigens MAGE-1, MAGE-2, MAGE-3, MAGE-1 1, 
MAGE-A10, as well as BAGE, GAGE, RAGE, MAGE-C1, LAGE-1, CAG-3, DAM, MUC1, 
MUC2, MUC18, NY-ESO-1, MUM-1, CDK4, BRCA2, NY-LU-l, NY-LU-7, NY-LU-12, 
CASP8, RAS, KIAA-2-5, SCCs, p53, p73, CEA, HER2/neu, Melan-A, gplOO, tyrosinase, TRP2, 
gp75/TRPl, kallikrein, prostate-specific membrane antigen (PSM), prostatic acid phosphatase 
(PAP), prostate-specific antigen (PSA), PT1-1, 3-catenin, PRAME, Telomerase, FAK, cyclin Dl 
protein, NOEY2, EGF-R, SART-1, CAPB, HPVE7, pl5, Folate receptor CDC27, PAGE-1, and 
PAGE-4. 

[00197] Examples of CTL peptides and HTL peptides are disclosed in WO 01/42270, 

published 14 June 2001; WO 01/41788, published 14 June 2001; WO 01/42270, published 
14 June 2001; WO 01/45728, published 28 June 2001; and WO 01/41787, published 14 
June 2001. 

[00198] The HTL peptide may comprise a "loosely HLA-restricted" or "promiscuous" 

sequence. Examples of amino acid sequences that are promiscuous include sequences 
from antigens such as tetanus toxoid at positions 830-843 (QYIKANSKFIGITE; SEQ ID 
NO: [[627]] 3), Plasmodium falciparum CS protein at positions 378-398 
(DIEKKIAKMEKAS S VFNV VNS ; SEQ ID NO: [[628]] 5), and Streptococcus 18kD 
protein at positions 116-131 (GAVDSILGGVATYGAA; SEQ ID NO: [[629]] 5). Other 
examples include peptides bearing a DR 1-4-7 supermotif, or either of the DR3 motifs. 

[00199] The HTL peptide may comprise a synthetic peptide such as a Pan-DR-binding 

epitope (e.g., a PADRE® peptide, Epimmune Inc., San Diego, CA, described, for example, 
in U.S. Patent Number 5,736,142), for example, having the formula aKXVAAZTLKAAa, 
where "X" is either cyclohexylalanine, phenylalanine, or tyrosine; "Z" is either 
tryptophan, tyrosine, histidine or asparagine; and "a" is either D-alanine or L-alanine (SEQ 
ID NO: 746). Certain pan-DR binding epitopes comprise all "L" natural amino acids; 
these molecules can be provided as peptides or in the form of nucleic acids that encode the 
peptide. See also, U.S. Patent Nos. 5,679,640 and 6,413,935. 
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[00200] The peptide comprising a variant may comprise additional amino acid(s). Such 

additional amino acids may be Ala, Arg, Asn, Asp, Cys, Gin, Gly, Glu, His, He, Leu, Lys, 
Met, Phe, Pro, Ser, Thr, Tyr, Tip, Val, amino acid mimetics, and other unnatural amino 
acids such as those described below. Additional amino acids may provide for ease of 
linking peptides one to another, for linking variants to one another, for linking variants to 
CTL and/or HTL epitopes, for coupling to a carrier support or larger peptide, for 
modifying the physical or chemical properties of the peptide or oligopeptide, or the like. 
Amino acids such as Ala, Arg, Asn, Asp, Cys, Gin, Gly, Glu, His, He, Leu, Lys, Met, Phe, 
Pro, Ser, Thr, Tyr, Trp, or Val, or the like, can be introduced at the C- and/or N-terminus 
of the peptide and/or can be introduced internally. 

[00201] The peptide comprising a variant may comprise an amino acid spacer(s), which 

may be joined to the variants, CTL epitopes, HTL epitopes, carriers, etc. within a peptide 
or may be joined to the peptide at the N-and/or C-terminus. Thus, spacers may be at the N- 
terminus or C-terminus of peptide, or may be internal such that they link or join variants, 
CTL epitopes, HTL epitopes, carriers, additional amino acids, and/or antigenic fragments 
one to the other. 

[00202] The spacer is typically comprised of one or more relatively small, neutral 

molecules, such as amino acids or amino acid mimetics, which are substantially uncharged 
under physiological conditions. The spacers are typically selected from, e.g., Ala, Gly, or 
other neutral spacers of nonpolar amino acids or neutral polar amino acids. It will be 
understood that the optionally present spacer may be composed of the same residues or 
may be composed of one or more different residues and thus may be a homo- or hetero- 
oligomer of spacer residues. Thus, the spacer may contain more than one Ala residue 
(poly-alanine) or more than one Gly residue (poly-glycine), or may contain both Ala and 
Gly residues, e.g., Gly, Gly-Gly-, Ser,Ser-Ser-, 

Gly-Ser-, Ser-Gly-, etc. When present, the spacer will usually be at least one or two 
residues, more usually three to six residues and sometimes 10 or more residues, e.g., 3, 4, 
5, 6, 7, 8, 9, or 10, or even more residues. (Livingston, B.D. et al. Vaccine 19:4652-4660 
(2000)). 

[00203] Peptides comprising a variant may comprise carrier(s) such as those well known in 

the art, e.g., thyro globulin, albumins such as human serum albumin, tetanus toxoid, 
polyamino acids such as poly L-lysine, poly L-glutamic acid, influenza virus proteins, 
hepatitis B virus core protein, and the like. (See Table 29). 
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[00204] In addition, the peptide comprising or consisting of a variant may be modified by 

terminal-NH 2 acylation, e.g., by alkanoyl (C1-C20) or thioglycolyl acetylation, terminal- 
carboxyl amidation, e.g., ammonia, methylamine, etc. In some instances these 
modifications may provide sites for linking to a support or other molecule. 

[00205] The peptides in accordance with the invention can contain modifications such as 

but not limited to glycosylation, side chain oxidation, biotinylation, phosphorylation, 
addition of a surface active material, e.g. a lipid, or can be chemically modified, e.g., 
acetylation, etc. Moreover, bonds in the peptide can be other than peptide bonds, e.g., 
covalent bonds, ester or ether bonds, disulfide bonds, hydrogen bonds, ionic bonds, etc. 

[00206] Peptides of the present invention may contain substitutions to modify a physical 

property {e.g., stability or solubility) of the resulting peptide. For example, peptides may 
be modified by the substitution of a cysteine (C) with a-amino butyric acid ("B"). Due to 
its chemical nature, cysteine has the propensity to form disulfide bridges and sufficiently 
alter the peptide structurally so as to reduce binding capacity. Substituting a-amino 
butyric acid for C not only alleviates this problem, but actually improves binding and 
crossbinding capability in certain instances. Substitution of cysteine with a-amino butyric 
acid may occur at any residue of a peptide, e.g., at either anchor or non-anchor positions of 
a variant within a peptide, or at other positions of a peptide. 

[00207] The peptides comprising a variant can comprise amino acid mimetics or unnatural 

amino acids, e.g. D- or L-naphylalanine; D- or L-phenylglycine; D- or L-2-thieneylalanine; 
D- or L-l, -2, 3, or 4-pyreneylalanine; D- or L-3 thieneylalanine; D- or L-(2-pyridinyl)- 
alanine; D- or L-(3-pyridinyl)-alanine; D- or L-(2-pyrazinyl)-alanine; D- or L-(4-isopropyl)- 
phenylglycine; D-(trifluoromethyl)-phenylglycine; D-(trifluoromethyl)-phenylalanine; D-p- 
fluorophenylalanine; D- or L-p-biphenylphenylalanine; D- or L-p- 
methoxybiphenylphenylalanine; D- or L-2-indole(alkyl)alanines; and, D- or L- 
alkylalanines, where the alkyl group can be a substituted or unsubstituted methyl, ethyl, 
propyl, hexyl, butyl, pentyl, isopropyl, iso-butyl, sec-isotyl, iso-pentyl, or a non-acidic 
amino acids. Aromatic rings of a non-natural amino acid include, e.g., thiazolyl, 
thiophenyl, pyrazolyl, benzimidazolyl, naphthyl, fiiranyl, pyrrolyl, and pyridyl aromatic 
rings. Modified peptides that have various amino acid mimetics or unnatural amino acids 
are particularly useful, as they tend to manifest increased stability in vivo. Such peptides 
may also possess improved shelf-life or manufacturing properties. 
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[00208] Peptide stability can be assayed in a number of ways. For instance, peptidases and 

various biological media, such as human plasma and serum, have been used to test 
stability. See, e.g., Verhoef, et al. 9 Eur. J. Drug Metab. Pharmacokinetics 11:291 (1986). 
Half-life of the peptides of the present invention is conveniently determined using a 25% 
human serum (v/v) assay. The protocol is generally as follows: Pooled human serum 
(Type AB, non-heat inactivated) is delipidated by centrifugation before use. The serum is 
then diluted to 25% with RPMI-1640 or another suitable tissue culture medium. At 
predetermined time intervals, a small amount of reaction solution is removed and added to 
either 6% aqueous trichloroacetic acid (TCA) or ethanol. The cloudy reaction sample is 
cooled (4°C) for 15 minutes and then spun to pellet the precipitated serum proteins. The 
presence of the peptides is then determined by reversed-phase HPLC using stability- 
specific chromatography conditions. 

[00209] As indicated above, the peptides in accordance with the invention can be a variety 

of lengths, and either in their neutral (uncharged) forms or in forms which are salts. The 
peptides in accordance with the invention can contain modifications such as glycosylation, 
side chain oxidation, or phosphorylation, generally subject to the condition that 
modifications do not destroy the biological activity of the peptides. 

[00210] The peptides of the invention may be lyophylized, or may be in crystal form. 

[00211] It is generally preferable that the variant peptide epitope be as small as possible 

while still maintaining substantially all of the immunologic activity of the native protein. 
When possible, it may be desirable to optimize HLA class I binding epitopes of the 
invention to a length of about 8 to about 13 amino acid residues, for example, 8, 9, 10, 11, 
12 or 13, preferably 8 to 1 1 or 9 to 10. It is to be appreciated that one or more epitopes in 
this size range can be comprised by a longer peptide (see the Definition Section for the 
term "epitope" for further discussion of peptide length). HLA class II binding epitopes are 
preferably optimized to a length of about 6 to about 30 amino acids in length, e.g., 6, 7, 8, 
9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29 or 30, 
preferably to between about 13 and about 20 residues, e.g., 13, 14, 15, 16, 17, 18, 19 or 20. 
Preferably, the epitopes are commensurate in size with endogenously processed pathogen- 
derived peptides or tumor cell peptides that are bound to the relevant HLA molecules. The 
identification and preparation of peptides of various lengths can be carried out using the 
techniques described herein. 



50 



[00212] Peptides in accordance with the invention can be prepared synthetically, by 

recombinant DNA technology or chemical synthesis, or can be isolated from natural 
sources such as native tumors or pathogenic organisms. Epitopes may be synthesized 
individually or joined directly or indirectly in a peptide. Although the peptide will 
preferably be substantially free of other naturally occurring host cell proteins and 
fragments thereof, in some embodiments the peptides may be synthetically conjugated to 
be joined to native fragments or particles. 

[00213] The peptides of the invention can be prepared in a wide variety of ways. For 

relatively short sizes, the peptides can be synthesized in solution or on a solid support in 
accordance with conventional techniques. Various automatic synthesizers are 
commercially available and can be used in accordance with known protocols. {See, for 
example, Stewart & Young, Solid Phase Peptide Synthesis, 2d. ed., Pierce Chemical 
Co., 1984). Further, individual peptides can be joined using chemical ligation to produce 
larger peptides that are still within the bounds of the invention. 

[00214] Alternatively, recombinant DNA technology can be employed wherein a 

nucleotide sequence which encodes a peptide inserted into an expression vector, 
transformed or transfected into an appropriate host cell and cultivated under conditions 
suitable for expression. These procedures are generally known in the art, as described 
generally in Sambrook et al, Molecular Cloning, a Laboratory Manual, Cold 
Spring Harbor Press, Cold Spring Harbor, New York (1989). Thus, recombinant peptides, 
which comprise or consist of one or more epitopes of the invention, can be used to present 
the appropriate T cell epitope. 

[00215] Polynucleotides encoding each of the peptides above are also part of the invention. 

As appreciated by one of ordinary skill in the art, various nucleic acids will encode the 
same peptide due to the redundancy of the genetic code. Each of these nucleic acids falls 
within the scope of the present invention. This embodiment of the invention comprises 
DNA and RNA, and in certain embodiments a combination of DNA and RNA. It is to be 
appreciated that any polynucleotide that encodes a peptide in accordance with the 
invention falls within the scope of this invention. 

[00216] The polynucleotides encoding peptides contemplated herein can be synthesized by 

chemical techniques, for example, the phosphotriester method of Matteucci, et al, J, Am, 
Chem. Soc. 103:3185 (1981). Polynucleotides encoding peptides comprising or consisting 
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of a variant can be made simply by substituting the appropriate and desired nucleic acid 
base(s) for those that encode a related (e.g., analogous) epitope. 

[00217] The polynucleotide, e.g. minigene (see below), may be produced by assembling 

oligonucleotides that encode the plus and minus strands of the polynucleotide, e.g. 
minigene. Overlapping oligonucleotides (15-100 bases long) may be synthesized, 
phosphorylated, purified and annealed under appropriate conditions using well known 
techniques. The ends of the oligonucleotides can be joined, for example, using T4 DNA 
ligase. A polynucleotide, e.g. minigene, encoding the peptide of the invention, can be 
cloned into a desired vector such as an expression vector. The coding sequence can then 
be provided with appropriate linkers and ligated into expression vectors commonly 
available in the art, and the vectors used to transform suitable hosts to produce the desired 
peptide such as a fusion protein. 

[00218] A large number of such vectors and suitable host systems are known to those of 

skill in the art, and are commercially available. The following vectors are provided by 
way of example. Bacterial: pQE70, pQE60, pQE-9 (Qiagen), pBS, pDIO, phagescript, 
psiX174, pBluescript SK, pbsks, pNH8A, pNH16a, pNH18A, pNH46A (Stratagene); 
ptrc99a, pKK223-3, pKK233-3, pDR540, pRIT5 (Pharmacia); pCR (Invitrogen). 
Eukaryotic: pWLNEO, pSV2CAT, pOG44, pXTl, pSG (Stratagene) pSVK3, pBPV, 
pMSG, pSVL (Pharmacia); p75.6 (valentis); pCEP (Invitrogen); pCEI (Epimmune). 
However, any other plasmid or vector can be used as long as it is replicable and viable in 
the host. 

[00219] As representative examples of appropriate hosts, there can be mentioned: bacterial 

cells, such as E. coli, Bacillus subtilis, Salmonella typhimurium and various species within 
the genera Pseudomonas, Streptomyces, and Staphylococcus; fungal cells, such as yeast; 
insect cells such as Drosophila and Sf9; animal cells such as COS-7 lines of monkey 
kidney fibroblasts, described by Gluzman, Cell 23:175 (1981), and other cell lines capable 
of expressing a compatible vector, for example, the CI 27, 3T3, CHO, HeLa and BHK cell 
lines or Bowes melanoma; plant cells, etc. The selection of an appropriate host is deemed 
to be within the scope of those skilled in the art from the teachings herein. 

[00220] Thus, the present invention is also directed to vectors, preferably expression 

vectors useful for the production of the peptides of the present invention, and to host cells 
comprising such vectors. 
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[00221] Host cells are genetically engineered (transduced or transformed or transfected) 

with the vectors of this invention which can be, for example, a cloning vector or an 
expression vector. The vector can be, for example, in the form of a plasmid, a viral 
particle, a phage, etc. The engineered host cells can be cultured in conventional nutrient 
media modified as appropriate for activating promoters, selecting transformants or 
amplifying the polynucletides. The culture conditions, such as temperature, pH and the 
like, are those previously used with the host cell selected for expression, and will be 
apparent to the ordinarily skilled artisan. 

[00222] For expression of the peptides, the coding sequence will be provided with operably 

linked start and stop codons, promoter and terminator regions and usually a replication 
system to provide an expression vector for expression in the desired cellular host. For 
example, promoter sequences compatible with bacterial hosts are provided in plasmids 
containing convenient restriction sites for insertion of the desired coding sequence. The 
resulting expression vectors are transformed into suitable bacterial hosts. 

[00223] Generally, recombinant expression vectors will include origins of replication and 

selectable markers permitting transformation of the host cell, e.g., the ampicillin resistance 
gene of E. coli and S. cerevisiae TRP1 gene, and a promoter derived from a highly- 
expressed gene to direct transcription of a downstream structural sequence. Such 
promoters can be derived from operons encoding glycolytic enzymes such as 
3-phosphoglycerate kinase (PGK), V-factor, acid phosphatase, or heat shock proteins, 
among others. The heterologous structural sequence is assembled in appropriate phase 
with translation initiation and termination sequences, and preferably, a leader sequence 
capable of directing secretion of translated protein into the periplasmic space or 
extracellular medium. Optionally, the heterologous sequence can encode a fusion protein 
including an N- terminal identification peptide imparting desired characteristics, e.g., 
stabilization or simplified purification of expressed recombinant product. 

[00224] Yeast, insect or mammalian cell hosts may also be used, employing suitable 

vectors and control sequences. Examples of mammalian expression systems include the 
COS-7 lines of monkey kidney fibroblasts, described by Gluzman, Cell 23:175 (1981), 
and other cell lines capable of expressing a compatible vector, for example, the CI 27, 
3T3, CHO, HeLa and BHK cell lines. Mammalian expression vectors will comprise an 
origin of replication, a suitable promoter and enhancer, and also any necessary ribosome 
binding sites, polyadenylation site, splice donor and acceptor sites, transcriptional 
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termination sequences, and 5' flanking nontranscribed sequences. Such promoters may 
also be derived from viral sources, such as, e.g., human cytomegalovirus (CMV-IE 
promoter) or herpes simplex virus type-1 (HSV TK promoter). Nucleic acid sequences 
derived from the SV40 splice, and polyadenylation sites can be used to provide the 
required nontranscribed genetic elements. 
[00225] Polynucleotides encoding peptides of the invention may also comprise a 

ubiquitination signal sequence, and/or a targeting sequence such as an endoplasmic 
reticulum (ER) signal sequence to facilitate movement of the resulting peptide into the 
endoplasmic reticulum. 

[00226] Polynucleotides of the invention, e.g., minigenes, may be expressed in human 

cells. A human codon usage table can be used to guide the codon choice for each amino 
acid. Such polynucleotides preferably comprise spacer amino acid residues between 
variants, such as those described above, or may comprise naturally-occurring flanking 
sequences adjacent to the variants (and/or CTL and HTL epitopes). 

[00227] The peptides of the invention can also be expressed by viral or bacterial vectors. 

Examples of expression vectors include attenuated viral hosts, such as vaccinia or 
fowlpox. As an example of this approach, vaccinia virus is used as a vector to express 
nucleotide sequences that encode the peptides of the invention. Vaccinia vectors and 
methods useful in immunization protocols are described in, e.g., U.S. Patent No. 
4,722,848. Another vector is BCG (Bacille Calmette Guerin). BCG vectors are described 
in Stover et al, Nature 351:456-460 (1991). A wide variety of other vectors useful for 
therapeutic administration or immunization of the polypeptides of the invention, e.g. 
adeno and adeno-associated virus vectors, retroviral vectors, Salmonella typhi vectors, 
detoxified anthrax toxin vectors, and the like, will be apparent to those skilled in the art 
from the description herein. A preferred vector is Modified Vaccinia Ankara (MVA) (e.g., 
Bavarian Noridic (MVA-BN)). 

[00228] Standard regulatory sequences well known to those of skill in the art are preferably 

included in the vector to ensure expression in the human target cells. Several vector 
elements are desirable: a promoter with a downstream cloning site for polynucleotide, e.g., 
minigene insertion; a polyadenylation signal for efficient transcription termination; an E. 
coli origin of replication; and an E. coli selectable marker (e.g. ampicillin or kanamycin 
resistance). Numerous promoters can be used for this purpose, e.g., the human 
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cytomegalovirus (hCMV) promoter. See, e.g., U.S. Patent Nos. 5,580,859 and 5,589,466 
for other suitable promoter sequences. A preferred promoter is the CMV-IE promoter. 

[00229] Polynucleotides, e.g. mini genes, may comprise one or more synthetic or naturally- 

occurring introns in the transcribed region. The inclusion of mRNA stabilization 
sequences and sequences for replication in mammalian cells may also be considered for 
increasing polynucleotide, e.g. minigene, expression. 

[00230] In addition, the polynucleotide, e.g. minigene, may comprise immunostimulatory 

sequences (ISSs or CpGs). These sequences may be included in the vector, outside the 
polynucleotide (e.g. minigene) coding sequence to enhance immunogenicity. 

[00231] In some embodiments, a bi-cistronic expression vector which allows production of 

both the polynucleotide- (e.g. minigene-) encoded peptides of the invention and a second 
protein {e.g., one that modulates immunogenicity) can be used. Examples of proteins or 
polypeptides that, if co-expressed with peptides of the invention, can enhance an immune 
response include cytokines (e.g., IL-2, IL-12, GM-CSF), cytokine-inducing molecules 
(e.g., LeIF), costimulatory molecules, or pan-DR binding proteins (PADRE® molecules, 
Epimmune, San Diego, CA). Helper T cell (HTL) epitopes such as PADRE® molecules 
can be joined to intracellular targeting signals and expressed separately from expressed 
peptides of the invention. Specifically decreasing the immune response by co-expression 
of immunosuppressive molecules (e.g. TGF-P) may be beneficial in certain diseases. 

[00232] Once an expression vector is selected, the polynucleotide, e.g. minigene, is cloned 

into the polylinker region downstream of the promoter. This plasmid is transformed into 
an appropriate bacterial strain, and DNA is prepared using standard techniques. The 
orientation and DNA sequence of the polynucleotide, e.g. minigene, as well as all other 
elements included in the vector, are confirmed using restriction mapping, DNA sequence 
analysis, and/or PCR analysis. Bacterial cells harboring the correct plasmid can be stored 
as cell banks. 

[00233] Therapeutic/prophylactic quantities of DNA can be produced for example, by 

fermentation in E. coli, followed by purification. Aliquots from the working cell bank are 
used to inoculate growth medium, and are grown to saturation in shaker flasks or a 
bioreactor according to well known techniques. Plasmid DNA is purified using standard 
bioseparation technologies such as solid phase anion-exchange resins available, e.g., from 
QIAGEN, Inc. (Valencia, California). If required, supercoiled DNA can be isolated from 
the open circular and linear forms using gel electrophoresis or other methods. 
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[00234] Purified polynucleotides, e.g. minigenes, can be prepared for injection using a 

variety of formulations. The simplest of these is reconstitution of lyophilized 
polynucleotide, e.g. DNA, in sterile phosphate-buffer saline (PBS). This approach, known 
as "naked DNA," is currently being used for intramuscular (IM) administration in clinical 
trials. To maximize the immunotherapeutic effects of polynucleotide vaccines, alternative 
methods of formulating purified plasmid DNA may be used. A variety of such methods 
have been described, and new techniques may become available. Cationic lipids, 
glycolipids, and fusogenic liposomes can also be used in the formulation (see, e.g., WO 
93/24640; Mannino & Gould-Fogerite, BioTechniques 6(7): 682 (1988); U.S. Patent No. 
5,279,833; WO 91/06309; and Feigner, et al, Proc. N at '1 Acad. Sci. USA 84:7413 (1987). 
In addition, peptides and compounds referred to collectively as protective, interactive, 
non-condensing compounds (PINC) can also be complexed to purified plasmid DNA to 
influence variables such as stability, intramuscular dispersion, or trafficking to specific 
organs or cell types. 

[00235] Known methods in the art can be used to enhance delivery and uptake of a 

polynucleotide in vivo. For example, the polynucleotide can be complexed to 
polyvinylpyrrolidone (PVP), to prolong the localized bioavailability of the polynucleotide, 
thereby enhancing uptake of the polynucleotide by the organisum (see e.g., U.S. Patent 
No. 6,040,295; EP 0 465 529; WO 98/17814). PVP is a polyamide that is known to form 
complexes with a wide variety of substances, and is chemically and physiologically inert. 

[00236] Target cell sensitization can be used as a functional assay of the expression and 

HLA class I presentation of polynucleotide- (e.g. minigene-) encoded peptides. For 
example, the polynucleotide, e.g. plasmid DNA, is introduced into a mammalian cell line 
that is a suitable target for standard CTL chromium release assays. The transfection 
method used will be dependent on the final formulation. For example, electroporation can 
be used for "naked" DNA, whereas cationic lipids or PVP-formulated DNA allow direct in 
vitro transfection. A plasmid expressing green fluorescent protein (GFP) can be co- 
transfected to allow enrichment of transfected cells using fluorescence activated cell 
sorting (FACS). The transfected cells are then chromium-51 ( 51 Cr) labeled and used as 
targets for epitope-specific CTLs. Cytolysis of the target cells, detected by 51 Cr release, 
indicates both production and HLA presentation of, polynucleotide-, e.g. minigene-, 
encoded variants of the invention, or peptides comprising them. Expression of HTL 
epitopes may be evaluated in an analogous manner using assays to assess HTL activity. 
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[00237] In vivo immunogenicity is a second approach for functional testing of 

polynucleotides, e.g. minigenes. Transgenic mice expressing appropriate human HLA 
proteins are immunized with the polynucleotide, e.g. DNA, product. The dose and route 
of administration are formulation dependent (e.g., IM for polynucleotide (e.g., naked DNA 
or PVP-formulated DNA) in PBS, intraperitoneal (IP) for lipid-complexed polynucleotide 
(e.g., DNA)). Eleven to twenty-one days after immunization, splenocytes are harvested 
and restimulated for one week in the presence of polynucleotides encoding each peptide 
being tested. Thereafter, for peptides comprising or consisting of variants, standard assays 
are conducted to determine if there is cytolysis of peptide-loaded, 51 Cr-labeled target cells. 
Once again, lysis of target cells that were exposed to variants corresponding to those 
encoded by the polynucleotide (e.g. minigene) demonstrates polynucleotide (e.g., DNA) 
vaccine function and induction of CTLs. Immunogenicity of HTL epitopes is evaluated in 
* transgenic mice in an analogous manner. 

[00238] Alternatively, the nucleic acids can be administered using ballistic delivery as 

described, for instance, in U.S. Patent No. 5,204,253. Using this technique, particles 
comprised solely of a polynucleotide such as DNA are administered. In a further 
alternative embodiment for ballistic delivery, polynucleotides such as DNA can be 
adhered to particles, such as gold particles. 

[00239] The use of polynucleotides such as multi-epitope minigenes is described herein and 

in, e.g. co-pending application U.S. S.N. 09/311,784; Ishioka et al. 9 J. Immunol. 162:3915- 
3925, 1999; An, L. and Whitton, J. L., J. Virol. 71:2292, 1997; Thomson, S. A. et al., J. 
Immunol. 157:822, 1996; Whitton, J. L. et al, J. Virol. 67:348, 1993; Hanke, R. et al, 
Vaccine 16:426, 1998. For example, a polynucleotide such as a multi-epitope DNA 
plasmid can be engineered which encodes an epitope derived from multiple regions of a 
infectious agent (e.g., p53, HER2/nev, MAGE-2/3, or CEA), a pan-DR binding peptide 
such as the PADRE® universal helper T cell epitope, and an endoplasmic reticulum- 
translocating signal sequence. As descibed in the sections above, a peptide/polynucleotide 
may also comprise/encode epitopes that are derived from other infectious agents. 

[00240] Thus, the invention includes peptides as described herein, polynucleotides 

encoding each of said peptides, as well as compositions comprising the peptides and 
polynucleotides, and includes methods for producing and methods of using the peptides, 
polynucleotides, and compositions, as further described below. 
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[00241] Compositions. In other embodiments, the invention is directed to a composition 

comprising one or more peptides and/or polynucleotides of the invention and optionally 
another component (s). 

[00242] In some embodiments, the composition comprises or consists of multiple peptides, 

e.g., 2, 3, 4, 5, 6, 7, 8, or 9 peptides of the invention. In some embodiments, the 
composition comprises at least 2, at least 3, at least 4, at least 5, at least 6, at least 7, or at 
least 8 peptides of the invention. Combinations of peptides include, for example, a peptide 
comprising or alternatively consisting of the Gag 545 variant EPLTSLKSLF (SEQ ID 
NO:[[_J] 1) and a peptide comprising or alternatively consisting of the Gag 545 variant 
YPLASLKSLF (SEQ ID NO:[[_]] 2), or combinations of peptides from different tables in 
Tables 6-9 and/or Figures 1 A-4. 

[00243] Compositions of the invention may comprise polynucleotides encoding the above 

peptides and/or combinations of peptides. 

[00244] The composition can comprise at least 2, at least 3, at least 4, at least 5, at least 6, 

at least 7, or at least 8 peptides and/or polynucleotides selected from those described above 
or below. At least one of the one or more peptides can be a heteropolymer or a 
homopolymer. Additionally, the composition can comprise a CTL and/or HTL epitope, 
which can be derived from a tumor-associated antigen. The additional epitope can also be 
a PanDR binding molecule, (e.g., a PADRE® universal helper T cell epitope). 

[00245] Optional components include excipients, diluents, proteins such as peptides 

comprising a CTL epitope, and/or an HTL epitope such as a pan-DR binding peptide (e.g., 
a PADRE® universal helper T cell epitope), and/or a carrier, polynucleotides encoding 
such proteins, lipids, or liposomes, as well as other components described herein. There 
are numerous embodiments of compositions in accordance with the invention, such as a 
cocktail of one or more peptides and/or polynucleotides (e.g., mini genes); a cocktail of 
one or more peptides and/or polynucleotides (e.g., minigenes) and one or more CTL 
and/or HTL epitopes. 

[00246] Compositions may comprise one or more peptides (and/or polynucleotides such as 

minigenes) of the invention, along with one or more other components as described above 
and herein. "One or more" refers to any whole unit integer from 1-150, e.g., at least 2, 3, 
4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 
30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40 , 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 100, 
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105, 110, 115, 120, 125, 130, 135, 140, 145, or 150 peptides, polynucleotides, or other 
components. 

[00247] Compositions of the invention may be, for example, polynucleotides or 

polypeptides of the invention combined with or complexed to cationic lipid formulations; 
lipopeptides (>.#., Vitiello, A. et al, J. Clin. Invest 95:341, 1995), encapsulated e.g., in 
poly(DL-lactide-co-glycolide) ("PLG") microspheres (see, e.g., Eldridge, et al, Molec. 
Immunol. 28:287-294, 1991: Alonso et al, Vaccine 12:299-306, 1994; Jones et al, 
Vaccine 13:675-681, 1995); peptide compositions contained in immune stimulating 
complexes (ISCOMS) (see, e.g., Takahashi et al, Nature 344:873-875, 1990; Hu et al, 
Clin Exp Immunol. 113:235-243, 1998); multiple antigen peptide systems (MAPs) (see 
e.g., Tarn, J. P., Proc. Natl Acad. Sci. U.S.A. 85:5409-5413, 1988; Tarn, J.P., J. Immunol 
Methods 196:17-32, 1996); viral, bacterial, or, fungal delivery vectors (Perkus, M. E. et 
al, In: Concepts in vaccine development, Kaufmann, S. H. E., ed., p. 379, 1996; 
Chakrabarti, S. et al, Nature 320:535, 1986; Hu, S. L. et al, Nature 320:537, 1986; 
Kieny, M.-P. et al, AIDS Bio/Technology 4:790, 1986; Top, F. H. et al, J. Infect. Dis. 
124:148, 1971; Chanda, P. K. et al, Virology 175:535, 1990); particles of viral or 
synthetic origin (e.g., Kofler, N. et al, J. Immunol. Methods. 192:25, 1996; Eldridge, J. H. 
et al, Sem. Hematol 30:16, 1993; Falo, L. D., Jr. et al, Nature Med. 7:649, 1995); 
adjuvants (e.g., incomplete Freund's adjuvant) (Warren, H. S., Vogel, F. R., and Chedid, 
L. A. Annu. Rev. Immunol 4:369, 1986; Gupta, R. K. et al, Vaccine 11:293, 1993); 
liposomes (Reddy, R. et al, J. Immunol 148:1585, 1992; Rock, K. L., Immunol. Today 
17:131, 1996); or, particle-absorbed cDNA or other polynucleotides of the invention 
(Ulmer, J. B. et al, Science 259:1745, 1993; Robinson, H. L., Hunt, L. A., and Webster, 
R. G., Vaccine 11:957, 1993; Shiver, J. W. et al, In: Concepts in vaccine development, 
Kaufmann, S. H. E., ed., p. 423, 1996; Cease, K. B., and Berzofsky, J. A., Annu. Rev. 
Immunol. 12:923, 1994 and Eldridge, J. H. et al, Sem. Hematol 30:16, 1993), etc. Toxin- 
targeted delivery technologies, also known as receptor mediated targeting, such as those of 
Avant Immunotherapeutics, Inc. (Needham, Massachusetts) or attached to a stress protein, 
e.g., HSP 96 (Stressgen Biotechnologies Corp., Victoria, BC, Canada) can also be used. 

[00248] Compositions of the invention comprise polynucleotide-mediated modalities. 

DNA or RNA encoding one or more of the peptides of the invention can be administered 
to a patient. This approach is described, for instance, in Wolff et. al, Science 247:1465 
(1990) as well as U.S. Patent Nos. 5,580,859; 5,589,466; 5,804,566; 5,739,118; 5,736,524; 
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5,679,647; and, WO 98/04720. Examples of DNA-based delivery technologies include 
"naked DNA", facilitated (bupivicaine, polymers {e.g., PVP, PINC, etc.), peptide- 
mediated) delivery, cationic lipid complexes, and particle-mediated ("gene gun") or 
pressure-mediated delivery {see, e.g., U.S. Patent No. 5,922,687). Accordingly, peptides of 
the invention can be expressed by viral or bacterial vectors. Examples of expression 
vectors include attenuated viral hosts, such as Modified Vaccinia Ankara (MVA) {e.g., 
Bavarian Noridic), vaccinia or fowlpox. For example, vaccinia virus is used as a vector to 
express nucleotide sequences that encode the peptides of the invention. Upon introduction 
into an acutely or chronically infected host or into a non-infected host, the recombinant 
vaccinia virus expresses the immunogenic peptide, and thereby elicits an immune 
response. Vaccinia vectors and methods useful in immunization protocols are described 
in, e.g., U.S. Patent No. 4,722,848. Another vector is BCG (Bacille Calmette Guerin). 
BCG vectors are described in Stover et al, Nature 351 :456-460 (1991). A wide variety of 
other vectors useful for therapeutic administration or immunization of the peptides of the 
invention, e.g. adeno and adeno-associated virus vectors, alpha virus vectors, retroviral 
vectors, Salmonella typhi vectors, detoxified anthrax toxin vectors, and the like, are 
apparent to those skilled in the art from the description herein. 

[00249] In certain embodiments, components that induce T cell responses are combined 

with components that induce antibody responses to the target antigen of interest. A 
preferred embodiment of such a composition comprises class I and class II epitopes in 
accordance with the invention. Alternatively, a composition comprises a class I and/or 
class II epitope in accordance with the invention, along with a PADRE® molecule 
(Epimmune, San Diego, CA). 

[00250] Compositions of the invention can comprise antigen presenting cells, such as 

dendritic cells. Antigen presenting cells, e.g., dendritic cells, may be transfected, e.g., with 
a polynucleotide such as a minigene construct in accordance with the invention, in order to 
elicit immune responses. The peptide can be bound to an HLA molecule on the antigen- 
resenting cell, whereby when an HLA-restricted cytotoxic T lymphocyte (CTL) is present, 
a receptor of the CTL binds to a complex of the HLA molecule and the peptide. 

[00251] The compositions of the invention may also comprise antiviral drugs such as 

interferon-a, or immune adjuvants such as IL-12, GM-CSF, etc. 

[00252] Compositions may comprise an HLA heavy chain, p 2 -niicroglobulin, streptavidin, 

and/or biotin. The streptavidin may be fluorescently labeled. Compositions may comprise 
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tetramers (see e.g., U.S. Pat. No. 5,635,363; Science 274:94-96 (1996)). A tetramer 
composition comprising an HLA heavy chain, p 2 -micro globulin, strep tavidin, and biotin. 
The streptavidin may be fluorescently labeled. Compositions may also comprise dimers. 
A dimer composition comprises as MHC molecule and an Ig molecule (see e.g., PNAS 
95:7568-73 (1998)). 

[00253] In some embodiments it may be desirable to include in the compositions of the 

invention at least one component which primes cytotoxic T lymphocytes. Lipids have 
been identified as agents capable of priming CTL in vivo against viral antigens. For 
example, palmitic acid residues can be attached to the e-and a- amino groups of a lysine 
residue and then linked, e.g., via one or more linking residues such as Gly, Gly-Gly-, Ser, 
Ser-Ser, or the like, to an immunogenic peptide. The lipidated peptide can then be 
administered either directly in a micelle or particle, incorporated into a liposome, or 
emulsified in an adjuvant, e.g., incomplete Freund's adjuvant. A preferred composition 
comprises palmitic acid attached to s- and a- amino groups of Lys, which is attached via 
linkage, e.g., Ser-Ser, to the amino terminus of the peptide. 

[00254] As another example of lipid priming of CTL responses, E. coli lipoproteins, such 

as tripalmitoyl-S-glycerylcysteinlyseryl-serine (P 3 CSS) can be used to prime virus specific 
CTL when covalently attached to an appropriate peptide (see, e.g., Deres, et al., Nature 
342:561, 1989). Peptides of the invention can be coupled to P 3 CSS, for example, and the 
lipopeptide administered to an individual to specifically prime a CTL response to the 
target antigen. Moreover, because the induction of neutralizing antibodies can also be 
primed with P 3 CSS-conjugated epitopes, two such compositions can be combined to more 
effectively elicit both humoral and cell-mediated responses. 

[00255] Another preferred embodiment is a composition comprising one or more peptides 

of the invention emulsified in IFA. 

[00256] Compositions of the invention may also comprise CTL and/or HTL peptides. Such 

CTL and HTL peptides can be modified by the addition of amino acids to the termini of a 
peptide to provide for ease of linking peptides one to another, for coupling to a carrier 
support or larger peptide, for modifying the physical or chemical properties of the peptide 
or oligopeptide, or the like. Amino acids such as tyrosine, cysteine, lysine, glutamic or 
aspartic acid, or naturally or unnaturally occuring amino acid residues, can be introduced 
at the carboxyl- or amino-terminus of the peptide or oligopeptide, particularly class I 
peptides. However, it is to be noted that modification at the carboxyl terminus of a CTL 
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epitope may, in some cases, alter binding characteristics of the peptide. In addition, the 
peptide or oligopeptide sequences can differ from the natural sequence by being modified 
by terminal-NH 2 acylation, e.g., by alkanoyl (C1-C20) or thioglycolyl acetylation, terminal- 
carboxyl amidation, e.g., ammonia, methylamine, etc. In some instances these 
modifications may provide sites for linking to a support or other molecule. CTL and HTL 
epitopes may comprise additional amino acids, such as those described above including 
spacers. 

[00257] A further embodiment of a composition in accordance with the invention is an 

antigen presenting cell that comprises one or more peptides in accordance with the 
invention. The antigen presenting cell can be a "professional" antigen presenting cell, 
such as a dendritic cell. The antigen presenting cell can comprise the peptide of the 
invention by any means known or to be determined in the art. Such means include pulsing 
of dendritic cells with one or more individual peptides, by nucleic acid administration such 
as ballistic nucleic acid delivery or by other techniques in the art for administration of 
nucleic acids, including vector-based, e.g. viral vector, delivery of nucleic acids. 

[00258] Compositions may comprise carriers. Carriers that can be used with compositions 

of the invention are well known in the art, and include, e.g., thyroglobulin, albumins such 
as human serum albumin, tetanus toxoid, polyamino acids such as poly L-lysine, poly L- 
glutamic acid, influenza virus proteins, hepatitis B virus core protein, and the like. 

[00259] The compositions (e.g. pharmaceutical compositions) can contain a physiologically 

tolerable diluent such as water, or a saline solution, preferably phosphate buffered saline. 
Additionally, as disclosed herein, CTL responses can be primed by conjugating peptides 
of the invention to lipids, such as tripalmitoyl-S-glyceryl-cysteinyl-seryl-serine (P3CSS). 

[00260] Compositions of the invention may be pharmaceutically acceptable compositions. 

Pharmaceutical compositions preferably contain an immunologically effective amount of 
one or more peptides and/or polynucleotides of the invention, and optionally one or more 
other components which are pharmaceutically acceptable. A preferred composition 
comprises one or more peptides of the invention and IFA. A more preferred composition 
of the invention comprises one or more peptides of the invention, one or more peptides, 
and IFA. 

[00261] Upon immunization with a peptide and/or polynucleotide and/or composition in 

accordance with the invention, via injection {e.g., SC, ID, IM), aerosol, oral, transdermal, 
transmucosal, intrapleural, intrathecal, or other suitable routes, the immune system of the 
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host responds to the vaccine by an immune response comprising the production of 
antibodies, CTLs and/or HTLs specific for the desired antigen(s). Consequently, the host 
becomes at least partially immune to subsequent exposure to the infectious agent(s), or at 
least partially resistant to further development of infectious agent-bearing cells and 
thereby derives a prophylactic or therapeutic benefit. 

[00262] Furthermore, the peptides, primers, and epitopes of the invention can be used in 

any desired immunization or administration regimen; e.g., as part of periodic vaccinations 
such as annual vaccinations as in the veterinary arts or as in periodic vaccinations as in the 
human medical arts, or as in a prime-boost regime wherein an inventive vector or 
recombinant is administered either before or after the administration of the same or of a 
different epitope of interest or recombinant or vector expressing such as a same or 
different epitope of interest (including an inventive recombinant or vector expressing such 
as a same or different epitope of interest), see, e.g., U.S. Pat. Nos. 5,997,878; 6,130,066; 
6,180,398; 6,267,965; and 6,348,450. An useful viral vector of the present invention is 
Modified Vaccinia Ankara (MVA) (e.g., Bavarian Noridic (MVA-BN)). 

[00263] Recent studies have indicated that a prime-boost protocol, whereby immunization 

with a poxvirus recombinant expressing a foreign gene product is followed by a boost 
using a purified subunit preparation form of that gene product, elicits an enhanced immune 
response relative to the response elicited with either product alone. Human volunteers 
immunized with a vaccinia recombinant expressing the HIV-1 envelope glycoprotein and 
boosted with purified HIV-1 envelope glycoprotein subunit preparation exhibit higher 
HIV-1 neutralizing antibody titers than individuals immunized with just the vaccinia 
recombinant or purified envelope glycoprotein alone (Graham et al. 9 J. Infect. Dis., 
167:533-537 (1993); Cooney et al. 9 Proc. Natl. Acad. Sci. USA, 90:1882-1886 (1993)). 
Humans immunized with two injections of an ALVAC-HIV-1 env recombinant (vCP125) 
failed to develop HIV specific antibodies. Boosting with purified rgpl60 from a vaccinia 
virus recombinant resulted in detectable HIV-1 neutralizing antibodies. Furthermore, 
specific lymphocyte T cell proliferation to rgpl60 was clearly increased by the boost with 
rgpl60. Envelope specific cytotoxic lymphocyte activity was also detected with this 
vaccination regimen (Pialoux et al., AIDS Res. and Hum. Retroviruses, 11:272-381 
(1995)). Macaques immunized with a vaccinia recombinant expressing the simian 
immunodeficiency virus (SIV) envelope glycoprotein and boosted with SIV envelope 
glycoprotein from a baculovirus recombinant are protected against SIV challenge (Hu et 



63 



al, AID Res. and Hum. Retroviruses, 3:615-620 (1991); Hu et al., Science 255:456-459 
(1992)). In the same fashion, purified HCMVgB protein can be used in prime-boost 
protocols with NYVAC or ALVAC-gB recombinants. 
[00264] In certain embodiments, the polynucleotides are complexed in a liposome 

preparation. Liposomal preparations for use in the instant invention include cationic 
(positively charged), anionic (negatively charged) and neutral preparations. However, 
cationic liposomes are particularly preferred because a tight charge complex can be 
formed between the cationic liposome and the polyanionic nucleic acid. Cationic 
liposomes have been shown to mediate intracellular delivery of plasmid DNA (Feigner et 
al. 9 Proc. Natl. Acad. Sci. USA 54:74137416 (1987), which is herein incorporated by 
reference); mRNA (Malone et al, Proc. Natl Acad. Sci. USA 5(5:60776081 (1989), which 
is herein incorporated by reference); and purified transcription factors (Debs et al. 9 J. Biol. 
Chem. 265:1018910192 (1990), which is herein incorporated by reference), in functional 
form. 

[00265] Cationic liposomes are readily available. For example, N-[12,3-dioleyloxy)- 

propyl]-N,N,N-triethylammonium (DOTMA) liposomes are particularly useful and are 
available under the trademark Lipofectin, from GIBCO BRL, Grand Island, N.Y. (See, 
also, Feigner et al, Proc. Natl Acad. Sci. USA 84:14X31416 (1987)). Other commercially 
available liposomes include transfectace (DDAB/DOPE) and DOTAP/DOPE 
(Boehringer). 

[00266] Other cationic liposomes can be prepared from readily available materials using 

techniques well known in the art. See, e.g. PCT Publication No. WO 90/11092 for a 
description of the synthesis of DOTAP (l,2-bis(oleoyloxy)-3-(trimethylammonio)propane) 
liposomes. Preparation of DOTMA liposomes is explained in the literature, see, e.g., P. 
Feigner et al 9 Proc. Natl. Acad. Sci. USA 84.1 4X11 4X1 . Similar methods can be used to 
prepare liposomes from other cationic lipid materials. 

[00267] Similarly, anionic and neutral liposomes are readily available, such as from Avanti 

Polar Lipids (Birmingham, Ala.), or can be easily prepared using readily available 
materials. Such materials include phosphatidyl, choline, cholesterol, phosphatidyl 
ethanolamine, dioleoylphosphatidyl choline (DOPC), dioleoylphosphatidyl glycerol 
(DOPG), dioleoylphoshatidyl ethanolamine (DOPE), among others. These materials can 
also be mixed with the DOTMA and DOTAP starting materials in appropriate ratios. 
Methods for making liposomes using these materials are well known in the art. 
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[00268] For example, commercially available dioleoylphosphatidyl choline (DOPC), 

dioleoylphosphatidyl glycerol (DOPG), and dioleoylphosphatidyl ethanolamine (DOPE) 
can be used in various combinations to make conventional liposomes, with or without the 
addition of cholesterol. Thus, for example, DOPG/DOPC vesicles can be prepared by 
drying 50 mg each of DOPG and DOPC under a stream of nitrogen gas into a sonication 
vial. The sample is placed under a vacuum pump overnight and is hydrated the following 
day with deionized water. The sample is then sonicated for 2 hours in a capped vial, using 
a Heat Systems model 350 sonicator equipped with an inverted cup (bath type) probe at 
the maximum setting while the bath is circulated at 15EC. Alternatively, negatively 
charged vesicles can be prepared without sonication to produce multilamellar vesicles or 
by extrusion through nucleopore membranes to produce unilamellar vesicles of discrete 
size. Other methods are known and available to those of skill in the art. 

[00269] The liposomes can comprise multilamellar vesicles (MLVs), small unilamellar 

vesicles (SUVs), or large unilamellar vesicles (LUVs), with SUVs being preferred. The 
various liposome nucleic acid complexes are prepared using methods well known in the 
art. See, e.g., Straubinger et aL 9 Methods of Immunology 707:512527 (1983). For 
example, MLVs containing nucleic acid can be prepared by depositing a thin film of 
phospholipid on the walls of a glass tube and subsequently hydrating with a solution of the 
material to be encapsulated. SUVs are prepared by extended sonication of MLVs to 
produce a homogeneous population of unilamellar liposomes. The material to be 
entrapped is added to a suspension of preformed MLVs and then sonicated. When using 
liposomes containing cationic lipids, the dried lipid film is resuspended in an appropriate 
solution such as sterile water or an isotonic buffer solution such as 10 mM Tris/NaCl, 
sonicated, and then the preformed liposomes are mixed directly with the DNA. The 
liposome and DNA form a very stable complex due to binding of the positively charged 
liposomes to the cationic DNA. SUVs find use with small nucleic acid fragments. LUVs 
are prepared by a number of methods, well known in the art. Commonly used methods 
include Ca 2+ -EDTA chelation (Papahadjopoulos et al. 9 Biochim. Biophys. Acta 394:483 
(1975); Wilson et al 9 Cell 17:11 (1979)); ether injection (Deamer, D. and Bangham, A., 
Biochim. Biophys. Acta 443:629 (1976); Ostro et al., Biochem. Biophys. Res. Commun. 
76:836 (1977); Fraley et al, Proc. Natl. Acad. Sci. USA 76:3348 (1979)); detergent 
dialysis (Enoch, H. and Strittmatter, P., Proc. Natl. Acad. Sci. USA 76:145 (1979)); and 
reversephase evaporation (REV) (Fraley et al.,J. Biol. Chem. 255:10431 (1980); Szoka, F. 
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and Papahadjopoulos, D., Proc. Natl Acad. Sci. USA 75:145 (1978); SchaeferRidder et 
al., Science 275:166 (1982)). 

[00270] Generally, the ratio of DNA to liposomes will be from about 10:1 to about 1:10. 

Preferably, the ration will be from about 5:1 to about 1:5. More preferably, the ration will 
be about 3: 1 to about 1:3. Still more preferably, the ratio will be about 1:1. 

[00271] U.S. Patent No. 5,676,954 reports on the injection of genetic material, complexed 

with cationic liposome carriers, into mice. U.S. Patent Nos. 4,897,355, 4,946,787, 
5,049,386, 5,459,127, 5,589,466, 5,693,622, 5,580,859, 5,703,055, and international 
publication no. WO 94/9469 provide cationic lipids for use in transfecting DNA into cells 
and mammals. U.S. Patent Nos. 5,589,466, 5,693,622, 5,580,859, 5,703,055, and 
international publication no. WO 94/9469 provide methods for delivering DNA-cationic 
lipid complexes to mammals. 
Binding Affinity of Variants for HLA Molecules 



[00272] As indicated herein, the large degree of HLA polymorphism is an important factor 

to be taken into account with the epitope-based approach to developing therapeutics and 
diagnostics. To address this factor, epitope selection encompassing identification of 
peptides capable of binding at high or intermediate affinity to multiple HLA molecules is 
preferably utilized, most preferably these epitopes bind at high or intermediate affinity to 
two or more allele-specific HLA molecules. However, in some embodiments, it is 
preferred that all epitopes in a given composition bind to the alleles of a single HLA 
supertype or a single HLA molecule. 

[00273] Variants of the invention preferably include those that have an IC 5 o or binding 

affinity value for a class I HLA molecule(s) of 500 nM or better {i.e., the value is < 500 
nM). In certain embodiments of the invention, peptides of interest have an IC50 or binding 
affinity value for a class I HLA molecule(s) of 200 nM or better. In certain embodiments 
of the invention, peptides of interest, such as Al and A24 peptides, have an IC50 or 
binding affinity value for a class I HLA molecule(s) of 100 nM or better. If HTL epitopes 
are included, they preferably are HTL epitopes that have an IC50 or binding affinity value 
for class II HLA molecules of 1000 nM or better, (i.e., the value is < 1,000 nM). For 
example, peptide binding is assessed by testing the capacity of a candidate peptide to bind 
to a purified HLA molecule in vitro. Peptides exhibiting high or intermediate affinity are 
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then considered for further analysis. Selected peptides are generally tested on other 
members of the supertype family. In preferred embodiments, peptides that exhibit cross- 
reactive binding are then used in cellular screening analyses or vaccines. 

[00274] The relationship between binding affinity for HLA class I molecules and 

immunogenicity of discrete peptide epitopes on bound antigens was determined for the 
first time by inventors at Epimmune. As disclosed in greater detail herein, higher HLA 
binding affinity is correlated with greater immunogenicity. 

[00275] Greater immunogenicity can be manifested in several different ways. 

Immunogenicity corresponds to whether an immune response is elicited at all, and to the 
vigor of any particular response, as well as to the extent of a population in which a 
response is elicited. For example, a peptide might elicit an immune response in a diverse 
array of the population, yet in no instance produce a vigorous response. In accordance 
with these principles, close to 90% of high binding peptides have been found to elicit a 
response and thus be "immunogenic," as contrasted with about 50% of the peptides that 
bind with intermediate affinity. (See, e.g., Schaeffer et al PNAS (1988)) High affinity- 
binding class I peptides generally have an affinity of less than or equal to 100 nM. 
Moreover, not only did peptides with higher binding affinity have an enhanced probability 
of generating an immune response, the generated response tended to be more vigorous 
than the response seen with weaker binding peptides. As a result, less peptide is required 
to elicit a similar biological effect if a high affinity binding peptide is used rather than a 
lower affinity one. Thus, in some preferred embodiments of the invention, high affinity 
binding epitopes are used. 

[00276] The correlation between binding affinity and immunogenicity was analyzed by the 

present inventors by two different experimental approaches (see, e.g., Sette, et al., J. 
Immunol. 153:5586-5592 (1994)). In the first approach, the immunogenicity of potential 
epitopes ranging in HLA binding affinity over a 10,000-fold range was analyzed in HLA- 
A*0201 transgenic mice. In the second approach, the antigenicity of approximately 100 
different hepatitis B virus (HBV)-derived potential epitopes, all carrying A*0201 binding 
motifs, was assessed by using PBL from acute hepatitis patients. Pursuant to these 
approaches, it was determined that an affinity threshold value of approximately 500 nM 
(preferably 50 nM or less) determines the capacity of a peptide epitope to elicit a CTL 
response. These data are true for class I binding affinity measurements for naturally 
processed peptides and for synthesized T cell epitopes. These data also indicate the 
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important role of determinant selection in the shaping of T cell responses (see, e.g., 
Schaeffer et al. Proc. Natl Acad. Sci. USA 86:4649-4653 (1989)). 

[00277] An affinity threshold associated with immunogenicity in the context of HLA class 

II (i.e., HLA DR) molecules has also been delineated (see, e.g., Southwood et al. J. 
Immunology 160:3363-3373 (1998), and U.S. Patent No. 6,413,527, issued July 2, 2002). 
In order to define a biologically significant threshold of HLA class II binding affinity, a 
database of the binding affinities of 32 DR-restricted epitopes for their restricting element 
(i.e., the HLA molecule that binds the epitope) was compiled. In approximately half of the 
cases (15 of 32 epitopes), DR restriction was associated with high binding affinities, 
i.e. binding affinity values of 100 nM or less. In the other half of the cases (16 of 32), DR 
restriction was associated with intermediate affinity (binding affinity values in the 
100-1000 nM range). In only one of 32 cases was DR restriction associated with an IC50 
of 1000 nM or greater. Thus, 1000 nM is defined as an affinity threshold associated with 
immunogenicity in the context of DR molecules. 

[00278] The binding affinity of peptides for HLA molecules can be determined as 

described in Example 1 , below. 

Enhancing Population Coverage of the Vaccine 
[00279] The primary anchor residues of the HLA class I peptide epitope supermotifs and 

motifs are summarized in Tables 1-2. Allele-specific HLA molecules that are comprised 
by the various HLA class I supertypes are listed in Table 4. In some cases, patterns of 
amino acid residues are present in both a motif and a supermotif. The relationship of a 
particular motif and any related supermotif is indicated in the description of the individual 
motifs. 

[00280] By inclusion of one or more epitopes from several motifs or supermotifs in a 

vaccine composition, enhanced population coverage for major global ethnicities can be 
obtained. 

Assays to Detect T-Cell Responses 
[00281] Once HLA binding peptides are identified, they can be tested for the ability to 

elicit a T-cell response. The preparation and evaluation of motif-bearing peptides are 
described, e.g., in PCT publications WO 94/20127 and WO 94/03205. Briefly, peptides 
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comprising epitopes from a particular antigen are synthesized and tested for their ability to 
bind to relevant HLA proteins. These assays may involve evaluation of peptide binding to 
purified HLA class I molecules in relation to the binding of a radioiodinated reference 
peptide. Alternatively, cells expressing empty class I molecules {i.e. cell surface HLA 
molecules that lack any bound peptide) may be evaluated for peptide binding by 
immunofluorescent staining and flow microfluorometry. Other assays that may be used to 
evaluate peptide binding include peptide-dependent class I assembly assays and/or the 
inhibition of CTL recognition by peptide competition. Those peptides that bind to an 
HLA class I molecule, typically with an affinity of 500 nM or less, are further evaluated 
for their ability to serve as targets for CTLs derived from infected or immunized 
individuals, as well as for their capacity to induce primary in vitro or in vivo CTL 
responses that can give rise to CTL populations capable of reacting with selected target 
cells associated with pathology. 

[00282] Analogous assays are used for evaluation of HLA class II binding peptides. HLA 

class II motif-bearing peptides that are shown to bind, typically at an affinity of 1000 nM 
or less, are further evaluated for the ability to stimulate HTL responses. 

[00283] Conventional assays utilized to detect T cell responses include proliferation assays, 

lymphokine secretion assays, direct cytotoxicity assays, and limiting dilution assays. For 
example, antigen-presenting cells that have been incubated with a peptide can be assayed 
for the ability to induce CTL responses in responder cell populations. Antigen-presenting 
cells can be normal cells such as peripheral blood mononuclear cells or dendritic cells. 
Alternatively, mutant, non-human mammalian cell lines that have been transfected with a 
human class I MHC gene, and that are deficient in their ability to load class I molecules 
with internally processed peptides, are used to evaluate the capacity of the peptide to 
induce in vitro primary CTL responses. Peripheral blood mononuclear cells (PBMCs) can 
be used as the source of CTL precursors. Antigen presenting cells are incubated with 
peptide, after which the peptide-loaded antigen-presenting cells are then incubated with 
the responder cell population under optimized culture conditions. Positive CTL activation 
can be determined by assaying the culture for the presence of CTLs that lyse radio-labeled 
target cells, either specific peptide-pulsed targets or target cells that express endogenously 
processed antigen from which the specific peptide was derived. Alternatively, the 
presence of epitope-specific CTLs can be determined by IFNy in situ ELISA. 
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[00284] In an embodiment of the invention, directed to diagnostics, a method has been 

devised which allows direct quantification of antigen-specific T cells by staining with 
fluorescein-labelled HLA tetrameric complexes (Altaian, J. D. et al, Proc. Natl. Acad. 
Sci. USA 90:10330, 1993; Altaian, J. D. et al., Science 274:94, 1996). Other options 
include staining for intracellular lymphokines, and interferon release assays or ELISPOT 
assays. Tetramer staining, intracellular lymphokine staining and ELISPOT assays all 
appear to be at least 10-fold more sensitive than more conventional assays (Lalvani, A. et 
al 9 J. Exp. Med. 186:859, 1997; Dunbar, P. R. et al, Curr. Biol. 8:413, 1998; Murali- 
Krishna, K. et aL, Immunity 8:177, 1998). Additionally, DimerX technology can be used 
as a means of quantitation {see, e.g., Science 274:94-99 (1996) and Proc. Natl. Acad. Sci. 
95:7568-73 (1998)). 

[00285] HTL activation may also be assessed using techniques known to those in the art, 

such as T cell proliferation or lymphokine secretion (see, e.g. Alexander et al., Immunity 
1:751-761, 1994). 

[00286] Alternatively, immunization of HLA transgenic mice can be used to determine 

immunogenicity of peptide epitopes. Several transgenic mouse strains, e.g., mice with 
human A2.1, All (which can additionally be used to analyze HLA- A3 epitopes), and B7 
alleles have been characterized. Other transgenic mice strains (e.g., transgenic mice for 
HLA-A1 and A24) are being developed. Moreover, HLA-DR1 and HLA-DR3 mouse 
models have been developed. In accordance with principles in the art, additional 
transgenic mouse models with other HLA alleles are generated as necessary. 

[00287] Such mice can be immunized with peptides emulsified in Incomplete Freund's 

Adjuvant; thereafter any resulting T cells can be tested for their capacity to recognize 
target cells that have been peptide-pulsed or transfected with genes encoding the peptide 
of interest. CTL responses can be analyzed using cytotoxicity assays described above. 
Similarly, HTL responses can be analyzed using, e.g., T cell proliferation or lymphokine 
secretion assays. 

Minigenes 

[00288] A number of different approaches are available which allow simultaneous delivery 

of multiple epitopes. Nucleic acids encoding multiple epitopes are a useful embodiment 
of the invention; discrete peptide epitopes or polyepitopic peptides can be encoded. The 
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epitopes to be included in a minigene are preferably selected according to the guidelines 
set forth in the previous section. Examples of amino acid sequences that can be included in 
a minigene include: HLA class I epitopes, HLA class II epitopes, a ubiquitination signal 
sequence, and/or a targeting sequence such as an endoplasmic reticulum (ER) signal 
sequence to facilitate movement of the resulting peptide into the endoplasmic reticulum. 
Examples of minigene constructs are shown in Tables 23-28. 

[00289] The use of multi-epitope minigenes is also described in, e.g., co-pending 

applications U.S.S.N. 09/311,784, 09/894,018, 60/419,973, 60/415,463; Ishioka et al., J. 
Immunol. 162:3915-3925, 1999; An, L. and Whitton, J. L., J. Virol. 71:2292, 1997; 
Thomson, S. A. et al., J. Immunol. 157:822, 1996; Whitton, J. L. et al., J. Virol. 67:348, 
1993; Hanke, R. et al, Vaccine 16:426, 1998. For example, a multi-epitope DNA plasmid 
encoding nine dominant HLA-A*0201- and Al 1 -restricted CTL epitopes derived from the 
polymerase, envelope, and core proteins of HBV and human immunodeficiency virus 
(HIV), a PADRE® universal helper T cell (HTL) epitope, and an endoplasmic reticulum- 
translocating signal sequence has been engineered. Immunization of HLA transgenic mice 
with this plasmid construct resulted in strong CTL induction responses against the nine 
CTL epitopes tested. This CTL response was similar to that observed with a lipopeptide 
of known immunogenicity in humans, and significantly greater than immunization using 
peptides in oil-based adjuvants. Moreover, the immunogenicity of DNA-encoded epitopes 
in vitro was also correlated with the in vitro responses of specific CTL lines against target 
cells transfected with the DNA plasmid. These data show that the minigene served: 1.) to 
generate a CTL response and 2.) to generate CTLs that recognized cells expressing the 
encoded epitopes. A similar approach can be used to develop minigenes encoding 
epitopes of an infectious agent. 

[00290] For example, to create a DNA sequence encoding the selected epitopes (minigene) 

for expression in human cells, the amino acid sequences of the epitopes may be reverse 
translated. A human codon usage table can be used to guide the codon choice for each 
amino acid. These epitope-encoding DNA sequences may be directly adjoined, so that 
when translated, a continuous peptide sequence is created. However, to optimize 
expression and/or immunogenicity, additional elements can be incorporated into the 
minigene design such as spacer amino acid residues between epitopes. HLA presentation 
of CTL and HTL epitopes may be improved by including synthetic (e.g. poly-alanine) or 
naturally-occurring flanking sequences adjacent to the CTL or HTL epitopes; these larger 
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peptides comprising the epitope(s) are within the scope of the invention. In one 
embodiment, spacer amino acid residues between one or more CTL and/or HTL epitopes 
are designed so as to minimize junctional epitopes that may result from the juxtaposition 
of 2 CTL and/or HTL epitopes. 

[00291] The minigene sequence may be converted to DNA by assembling oligonucleotides 

that encode the plus and minus strands of the minigene. Overlapping oligonucleotides 
(30-100 bases long) may be synthesized, phosphorylated, purified and annealed under 
appropriate conditions using well known techniques. The ends of the oligonucleotides can 
be joined, for example, using T4 DNA ligase. This synthetic minigene, encoding the 
epitope peptide, can then be cloned into a desired expression vector. 

[00292] Standard regulatory sequences well known to those of skill in the art are preferably 

included in the vector to ensure expression in the target cells. Several vector elements are 
desirable: a promoter with a downstream cloning site for minigene insertion; a 
polyadenylation signal for efficient transcription termination; an E. coli origin of 
replication; and an E. coli selectable marker {e.g. ampicillin or kanamycin resistance). 
Numerous promoters can be used for this purpose, e.g., the human cytomegalovirus 
(hCMV) CMV-IE promoter. See, e.g., U.S. Patent Nos. 5,580,859 and 5,589,466 for other 
suitable promoter sequences. 

[00293] Optimized peptide expression and immunogenicity can be achieved by certain 

modifications to a minigene construct. For example, in some cases introns facilitate 
efficient gene expression, thus one or more synthetic or naturally-occurring introns can be 
incorporated into the transcribed region of the minigene. The inclusion of mRNA 
stabilization sequences and sequences for replication in mammalian cells may also be 
considered for increasing minigene expression. 

[00294] Once an expression vector is selected, the minigene is cloned into the polylinker 

region downstream of the promoter. This plasmid is transformed into an appropriate 
bacterial strain, and DNA is prepared using standard techniques. The orientation and 
DNA sequence of the minigene, as well as all other elements included in the vector, are 
confirmed using restriction mapping, PCR and/or DNA sequence analysis. Bacterial cells 
harboring the correct plasmid can be stored as cell banks. 

[00295] In addition, immunostimulatory sequences (ISSs or CpGs) appear to play a role in 

the immunogenicity of DNA vaccines. These sequences may be included in the vector, 
outside the minigene coding sequence to enhance immunogenicity. 
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[00296] In some embodiments, a bi-cistronic expression vector which allows production of 

both the minigene-encoded epitopes and a second protein (e.g., one that modulates 
immunogenicity) can be used. Examples of proteins or polypeptides that, if co-expressed 
with epitopes, can enhance an immune response include cytokines (e.g., IL-2, IL-12, 
GM-CSF), cytokine-inducing molecules (e.g., LeIF), costimulatory molecules, or pan-DR 
binding proteins (PADRE®, Epimmune, San Diego, CA). Helper T cell (HTL) epitopes 
such as PADRE® molecules can be joined to intracellular targeting signals and expressed 
separately from expressed CTL epitopes. This can be done in order to direct HTL 
epitopes to a cell compartment different than that of the CTL epitopes, one that provides 
for more efficient entry of HTL epitopes into the HLA class II pathway, thereby 
improving HTL induction. In contrast to HTL or CTL induction, specifically decreasing 
the immune response by co-expression of immunosuppressive molecules (e.g. TGF-P) 
may be beneficial in certain diseases. 

[00297] Therapeutic quantities of plasmid DNA can be produced for example, by 

fermentation in E. coli, followed by purification. Aliquots from the working cell bank are 
used to inoculate growth medium, and are grown to saturation in shaker flasks or a 
bioreactor according to well known techniques. Plasmid DNA is purified using standard 
bioseparation technologies such as solid phase anion-exchange resins available, e.g., from 
QIAGEN, Inc. (Valencia, California). If required, supercoiled DNA can be isolated from 
the open circular and linear forms using gel electrophoresis or other methods. 

[00298] Purified plasmid DNA can be prepared for injection using a variety of 

formulations. The simplest of these is reconstitution of lyophilized DNA in sterile 
phosphate-buffer saline (PBS). This approach, known as "naked DNA," is currently being 
used for intramuscular (IM) administration in clinical trials. To maximize the 
immunotherapeutic effects of minigene vaccines, alternative methods of formulating 
purified plasmid DNA may be used. A variety of such methods have been described, and 
new techniques may become available. Cationic lipids, glycolipids, and fusogenic 
liposomes can also be used in the formulation (see, e.g., WO 93/24640; Mannino & 
Gould-Fogerite, BioTechniques 6(7): 682 (1988); U.S. Patent No. 5,279,833; WO 
91/06309; and Feigner, et al, Proc. Natl Acad. Sci. USA 84:7413 (1987). In addition, 
peptides and compounds referred to collectively as protective, interactive, non-condensing 
compounds (PINC) can also be complexed to purified plasmid DNA to influence variables 
such as stability, intramuscular dispersion, or trafficking to specific organs or cell types. 
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[00299] Known methods in the art can be used to enhance delivery and uptake of a 

polynucleotide in vivo. For example, the polynucleotide can be complexed to 
polyvinylpyrrolidone (PVP), to prolong the localized bioavailability of the polynucleotide, 
thereby enhancing uptake of the polynucleotide by the organisum {see e.g., U.S. Patent 
No. 6,040,295; EP 0 465 529; WO 98/17814). PVP is a polyamide that is known to form 
complexes with a wide variety of substances, and is chemically and physiologically inert. 

[00300] Target cell sensitization can be used as a functional assay of the expression and 

HLA class I presentation of minigene-encoded epitopes. For example, the plasmid DNA 
is introduced into a mammalian cell line that is a suitable target for standard CTL 
chromium release assays. The trans fection method used will be dependent on the final 
formulation, electroporation can be used for "naked" DNA, whereas cationic lipids or 
DNA: PVP compositions allow direct in vitro transfection. A plasmid expressing green 
fluorescent protein (GFP) can be co-transfected to allow enrichment of transfected cells 
using fluorescence activated cell sorting (FACS). The transfected cells are then 
chromium-51 ( 51 Cr) labeled and used as targets for epitope-specific CTLs. Cytolysis of 
the target cells, detected by 51 Cr release, indicates both the production and HLA 
presentation of, minigene-encoded CTL epitopes. Expression of HTL epitopes may be 
evaluated in an analogous manner using assays to assess HTL activity. 

[00301] In vivo immunogenicity is a second approach for functional testing of minigene 

DNA formulations. Transgenic mice expressing appropriate human HLA proteins are 
immunized with the DNA product. The dose and route of administration are formulation 
dependent (e.g., JM for DNA in PBS, intraperitoneal (IP) for lipid-complexed DNA). 
Eleven to twenty-one days after immunization, splenocytes are harvested and restimulated 
for one week in the presence of peptides encoding each epitope being tested. Thereafter, 
for CTLs, standard assays are conducted to determine if there is cytolysis of peptide- 
loaded, 51 Cr-labeled target cells. Once again, lysis of target cells that were exposed to 
epitopes corresponding to those in the minigene, demonstrates DNA vaccine function and 
induction of CTLs. Immunogenicity of HTL epitopes is evaluated in transgenic mice in an 
analogous manner. 

[00302] Alternatively, the nucleic acids can be administered using ballistic delivery as 

described, for instance, in U.S. Patent No. 5,204,253. Using this technique, particles 
comprised solely of DNA are administered. In a further alternative embodiment for 
ballistic delivery, DNA can be adhered to particles, such as gold particles. 



74 



Vaccine Compositions 

[00303] Vaccines that contain an immunologically effective amount of one or more 

peptides or polynucleotides of the invention are a further embodiment of the invention. 
The peptides can be delivered by various means or formulations, all collectively referred 
to as "vaccine" compositions. Such vaccine compositions, and/or modes of 
administration, can include, for example, naked DNA, DNA formulated with PVP, DNA 
in cationic lipid formulations; lipopeptides (e.g.,Vitiello, A. et al, J. Clin. Invest. 95:341, 
1995), DNA or peptides, encapsulated e.g., in poly(DL-lactide-co-glycolide) ("PLG") 
microspheres (see, e.g., Eldridge, et al, Molec. Immunol. 28:287-294, 1991: Alonso et al, 
Vaccine 12:299-306, 1994; Jones et al, Vaccine 13:675-681, 1995); peptide compositions 
contained in immune stimulating complexes (ISCOMS) (sec, e.g., Takahashi et aL, Nature 
344:873-875, 1990; Hu et al, Clin Exp Immunol. 113:235-243, 1998); multiple antigen 
peptide systems (MAPs) (see e.g., Tam, J. P., Proc. Natl. Acad. Sci. U.S.A. 85:5409-5413, 
1988; Tam, J.P., J. Immunol. Methods 196:17-32, 1996); viral, bacterial, or, fungal 
delivery vectors (Perkus, M. E. et al., In: Concepts in vaccine development, Kaufmann, S. 
H. E., ed., p. 379, 1996; Chakrabarti, S. et al, Nature 320:535, 1986; Hu, S. L. et al, 
Nature 320:537, 1986; Kieny, M.-P. et al, AIDS Bio/Technology 4:790, 1986; Top, F. H. 
et al, J. Infect. Dis. 124:148, 1971; Chanda, P. K. et al, Virology 175:535, 1990); 
particles of viral or synthetic origin (e.g., Kofler, N. et al, J. Immunol Methods. 192:25, 
1996; Eldridge, J. H. et al, Sem. Hematol. 30:16, 1993; Falo, L. D., Jr. et al, Nature Med. 
7:649, 1995); adjuvants (e.g., incomplete freund's advjuvant) (Warren, H. S., Vogel, F. R., 
and Chedid, L. A. Annu. Rev. Immunol 4:369, 1986; Gupta, R. K. et al, Vaccine 11:293, 
1993); liposomes (Reddy, R. et al, J. Immunol 148:1585, 1992; Rock, K. L., Immunol 
Today 17:131, 1996); or, particle-absorbed DNA (Ulmer, J. B. et al, Science 259:1745, 
1993; Robinson, H. L., Hunt, L. A., and Webster, R. G., Vaccine 11:957, 1993; Shiver, J. 
W. et al, In: Concepts in vaccine development, Kaufmann, S. H. E., ed., p. 423, 1996; 
Cease, K. B., and Berzofsky, J. A., Annu. Rev. Immunol 12:923, 1994 and Eldridge, J. H. 
et al, Sem. Hematol. 30:16, 1993), etc. Toxin-targeted delivery technologies, also known 
as receptor mediated targeting, such as those of Avant Immunotherapeutics, Inc. 
(Needham, Massachusetts) or attached to a stress protein, e.g., HSP 96 (Stressgen 
Biotechnologies Corp., Victoria, BC, Canada) can also be used. 
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[00304] Vaccines of the invention comprise nucleic acid mediated modalities. DNA or 

RNA encoding one or more of the peptides of the invention can be administered to a 
patient. This approach is described, for instance, in Wolff et. al, Science 247:1465 (1990) 
as well as U.S. Patent Nos. 5,580,859; 5,589,466; 5,804,566; 5,739,118; 5,736,524; 
5,679,647; and, WO 98/04720. Examples of DNA-based delivery technologies include 
"naked DNA", facilitated (bupivicaine, polymers {e.g., PVP), peptide-mediated) delivery, 
cationic lipid complexes, and particle-mediated ("gene gun") or pressure-mediated 
delivery (see, e.g., U.S. Patent No. 5,922,687). Accordingly, peptide vaccines of the 
invention can be expressed by viral or bacterial vectors. Examples of expression vectors 
include attenuated viral hosts, such as vaccinia or fowlpox. For example, vaccinia virus is 
used as a vector to express nucleotide sequences that encode the peptides of the invention 
(e.g., MVA). Upon introduction into an acutely or chronically infected host or into a non- 
infected host, the recombinant vaccinia virus expresses the immunogenic peptide, and 
thereby elicits an immune response. Vaccinia vectors and methods useful in immunization 
protocols are described in, e.g., U.S. Patent No. 4,722,848. Another vector is BCG 
(Bacille Calmette Guerin). BCG vectors are described in Stover et al, Nature 351:456- 
460 (1991). A wide variety of other vectors useful for therapeutic administration or 
immunization of the peptides of the invention, e.g. adeno and adeno-associated virus 
vectors, alpha virus vectors, retroviral vectors, Salmonella typhi vectors, detoxified 
anthrax toxin vectors, and the like, are apparent to those skilled in the art from the 
description herein. 

[00305] Furthermore, vaccines in accordance with the invention can comprise one or more 

peptides of the invention. Accordingly, a peptide can be present in a vaccine individually; 
alternatively, the peptide can exist as a homopolymer comprising multiple copies of the 
same peptide, or as a heteropolymer of various peptides. Polymers have the advantage of 
increased probability for immunological reaction and, where different peptide epitopes are 
used to make up the polymer, the ability to induce antibodies and/or T cells that react with 
different antigenic determinants of the antigen targeted for an immune response. The 
composition may be a naturally occurring region of an antigen or can be prepared, e.g., 
recombinantly or by chemical synthesis. 

[00306] Carriers that can be used with vaccines of the invention are well known in the art, 

and include, e.g., thyroglobulin, albumins such as human serum albumin, tetanus toxoid, 
polyamino acids such as poly L-lysine, poly L-glutamic acid, influenza virus proteins, 
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hepatitis B virus core protein, and the like. The vaccines can contain a physiologically 
tolerable diluent such as water, or a saline solution, preferably phosphate buffered saline. 
Generally, the vaccines also include an adjuvant. Adjuvants such as incomplete Freund's 
adjuvant, aluminum phosphate, aluminum hydroxide, or alum are examples of materials 
well known in the art. Additionally, as disclosed herein, CTL responses can be primed by 
conjugating peptides of the invention to lipids, such as tripalmitoyl-S-glyceryl-cysteinyl- 
seryl-serine (P 3 CSS). 

[00307] Upon immunization with a peptide composition in accordance with the invention, 

via injection (e.g., SC, ID, IM), aerosol, oral, transdermal, transmucosal, intrapleural, 
intrathecal, or other suitable routes, the immune system of the host responds to the vaccine 
by producing antibodies, CTLs and/or HTLs specific for the desired antigen. 
Consequently, the host becomes at least partially immune to subsequent exposure to the 
infectious agent, and thereby derives a prophylactic or therapeutic benefit. 

[00308] In certain embodiments, components that induce T cell responses are combined 

with components that induce antibody responses to the target antigen of interest. A 
preferred embodiment of such a composition comprises class I and class II epitopes in 
accordance with the invention. Alternatively, a composition comprises a class I and/or 
class II epitope in accordance with the invention, along with a PADRE® molecule 
(Epimmune, San Diego, CA). 

[00309] Vaccines of the invention can comprise antigen presenting cells, such as dendritic 

cells, as a vehicle to present peptides of the invention. For example, dendritic cells are 
transfected, e.g., with a mini gene construct in accordance with the invention, in order to 
elicit immune responses. Minigenes are discussed in greater detail in a following section. 
Vaccine compositions can be created in vitro, following dendritic cell mobilization and 
harvesting, whereby loading of dendritic cells occurs in vitro. 

[00310] The vaccine compositions of the invention may also be used in combination with 

antiviral drugs such as interferon-a, or immune adjuvants such as IL-12, GM-CSF, etc. 

[00311] Preferably, the following principles are utilized when selecting epitope(s) and/or 

analogs for inclusion in a vaccine, either peptide-based or nucleic acid-based formulations. 
Exemplary variants that may be utilized in a vaccine to treat or prevent infectious agent- 
mediated disease are set out in Tables 6-9 and Figures 1A-4. Each of the following 
principles can be balanced in order to make the selection. When multiple epitopes are to 
be used in a vaccine, the epitopes may be, but need not be, contiguous in sequence in the 
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native antigen from which the epitopes are derived. Such multiple epitotes can refer to the 
order of epitopes within a peptide, or to the selection of epitopes that come from the same 
reagion, for use in either individual peptides, or in a multi-epitopic peptide. 

1. ) Variants are selected which, upon administration, mimic immune responses that 
have been observed to be correlated with prevention or clearance of infectious disease. For HLA 
Class I, this generally includes 3-7 variants from at least one infectious agent or antigen thereof. 

2. ) Variants are selected that have the requisite binding affinity established to be 
correlated with immunogenicity: for HLA Class I an IC 5 o of 500 nM or less, or for Class II an IC 50 
of 1000 nM or less. For HLA Class I it is presently preferred to select a peptide having an IC 50 of 
200 nM or less, as this is believed to better correlate not only to induction of an immune response, 
but to in vitro tumor cell killing as well. For HLA Al and A24, it is especially preferred to select a 
peptide having an IC 50 of 100 nM or less. 

3. ) Supermotif bearing- variants, or a sufficient array of allele-specific motif-bearing 
variants, are selected to give broad population coverage. In general, it is preferable to have at least 
80% population coverage. A Monte Carlo analysis, a statistical evaluation known in the art, can 
be employed to assess the breadth of population coverage. 

4. ) Of particular relevance are "nested epitopes." Nested epitopes occur where at 
least two epitopes overlap in a given peptide sequence. For example, a nested epitope can be a 
fragment of an antigen from a region that contains multiple epitopes that are overleapping, or one 
epitope that is completely encompassed by another, e.g., A2 peptides MAGE3.159 and 
MAGE3.160 are nested epitopes. A peptide comprising "transcendent nested epitopes" is a 
peptide that has both HLA class I and HLA class II epitopes in it. When providing nested 
epitopes, it is preferable to provide a sequence that has the greatest number of epitopes per 
provided sequence. Preferably, one avoids providing a peptide that is any longer than the amino 
terminus of the amino terminal epitope and the carboxyl terminus of the carboxyl terminal epitope 
in the peptide. When providing a sequence comprising nested epitopes, it is important to evaluate 
the sequence in order to insure that it does not have pathological or other deleterious biological 
properties; this is particularly relevant for vaccines directed to infectious organisms. 

5. ) If a protein with multiple epitopes or a polynucleotide (e.g., minigene) is created, 
an objective is to generate the smallest peptide that encompasses the epitopes of interest. This 
principle is similar, if not the same as that employed when selecting a peptide comprising nested 
epitopes. However, with an artificial peptide comprising multipe epitopes, the size minimization 
objective is balanced against the need to integrate any spacer sequences between epitopes in the 
polyepitopic protein. Spacer amino acid residues can be introduced to avoid junctional epitopes 
(an epitope recognized by the immune system, not present in the target antigen, and only created 
by the man-made juxtaposition of epitopes), or to facilitate cleavage between epitopes and thereby 
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enhance epitope presentation. Junctional epitopes are generally to be avoided because the 
recipient may generate an immune response to that non-native epitope. Of particular concern is a 
junctional epitope that is a "dominant epitope." A dominant epitope may lead to such a zealous 
response that immune responses to other epitopes are diminished or suppressed. 
[00312] The principles are the same, except junctional epitopes applies to the sequences 

surrounding the epitope. One must also take care with other sequences in construct to 
avoid immune response. 

T CELL PRIMING MATERIALS 

[00313] In some embodiments it may be desirable to include in the pharmaceutical 

compositions of the invention at least one component which primes cytotoxic T 
lymphocytes. Lipids have been identified as agents capable of facilitating the priming in 
vitro CTL response against viral antigens. For example, palmitic acid residues can be 
attached to the e-and a- amino groups of a lysine residue and then linked to an 
immunogenic peptide. One or more linking moieties can be used such as Gly, Gly-Gly-, 
Ser, Ser-Ser, or the like. The lipidated peptide can then be administered directly in a 
micelle or particle, incorporated into a liposome, or emulsified in an adjuvant, e.g., 
incomplete Freund's adjuvant. A preferred immunogenic composition comprises palmitic 
acid attached to 8- and a- amino groups of Lys via a linking moiety, e.g., Ser-Ser, added to 
the amino terminus of an immunogenic peptide. 

[00314] In another embodiment of lipid-facilitated priming of CTL responses, E. coli 

lipoproteins, such as tripalmitoyl-S-glyceryl-cysteinyl-seryl-serine (P 3 CSS) can be used to 
prime CTL when covalently attached to an appropriate peptide. (See, e.g., Deres, et al., 
Nature 342:561, 1989). Thus, peptides of the invention can be coupled to P3CSS, and the 
lipopeptide administered to an individual to specifically prime a CTL response to the 
target antigen. Moreover, because the induction of neutralizing antibodies can also be 
primed with P 3 CSS-conjugated epitopes, two such compositions can be combined to elicit 
both humoral and cell-mediated responses. 

DENDRITIC CELLS PULSED WITH CTL AND/OR HTL PEPTIDES 

[00315] An embodiment of a vaccine composition in accordance with the invention 

comprises ex vivo administration of a cocktail of epitope-bearing peptides to PBMC, or 
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isolated DC therefrom, from the patient's blood. A pharmaceutical to facilitate harvesting 
of DC can be used, such as Progenipoietin™ (Monsanto, St. Louis, MO) or GM-CSF/IL-4. 
After pulsing the DC with peptides and prior to reinfusion into patients, the DC are 
washed to remove unbound peptides. In this embodiment, a vaccine comprises peptide- 
pulsed DCs which present the pulsed peptide epitopes in HLA molecules on their surfaces. 
[00316] The DC can be pulsed ex vivo with a cocktail of peptides, some of which stimulate 

CTL responses to one or more antigens of interest, e.g., antigens from infectious agents 
such as HIV env, HIV pol, HIV gag, HIV vpu, HBV and/or the antigens in Tables 11-22, 
or otherwise described herein or know in the art. Optionally, a helper T cell (HTL) 
peptide such as PADRE®, can be included to facilitate the CTL response. Thus, a vaccine 
in accordance with the invention comprising epitopes from an infectious agent is used to 
treat or prevent disease mediated by these agents in patients. A vaccine can be used prior 
to, during, or following other therapies including, for example, antibiotic therepy, anti- 
viral therapy (e.g., highly active antiretroviral therapy (HAART) in the case of HIV- 
AIDS), antibody therapy, cancer therapy, and adjunct thereapy, whereupon the vaccine 
provides descreased morbidity, increased disease free survival and overall survival in 
recipients. 

DIAGNOSTIC AND PROGNOSTIC USES 

[00317] In one embodiment of the invention, HLA class I and class II binding peptides can 

be used as reagents to evaluate an immune response. Preferably, the following principles 
are utilized when selecting a variant(s) for diagnostic, prognostic and similar uses. 
Potential principles include having the binding affinities described earlier, and/or matching 
the HLA-motif7supermotif of a peptide with the HLA-type of a patient. 

[00318] The evaluated immune response can be induced by any immunogen. For example, 

the immunogen may result in the production of antigen-specific CTLs or HTLs that 
recognize the peptide epitope(s) employed as the reagent. Thus, a peptide of the invention 
may or may not be used as the immunogen. Assay systems that can be used for such 
analyses include tetramer-based protocols (e.g., DimerX technology (see, e.g., Science 
274:94-99 (1996) and Proc. Natl. Acad. Sci. 95:7568-73 (1998)), staining for intracellular 
lymphokines, interferon release assays, or ELISPOT assays. 
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[00319] For example, following exposure to a putative immunogen, a peptide of the 

invention can be used in a tetramer staining assay to assess peripheral blood mononuclear 
cells for the presence of any antigen-specific CTLs. The HLA-tetrameric complex is used 
to directly visualize antigen-specific CTLs and thereby determine the frequency of such 
antigen-specific CTLs in a sample of peripheral blood mononuclear cells (see, e.g., Ogg et 
al 9 Science 279:2103-2106, 1998; and Altman et aL, Science 174:94-96, 1996). 

[00320] A tetramer reagent comprising a peptide of the invention is generated as follows: 

A peptide that binds to an HLA molecule is refolded in the presence of the corresponding 
HLA heavy chain and p 2 -microglobulin to generate a trimolecular complex. The complex 
is biotinylated at the carboxyl terminal end of the HLA heavy chain, at a site that was 
previously engineered into the protein. Tetramer formation is then induced by adding 
streptavidin. When fluorescently labeled streptavidin is used, the tetrameric complex is 
used to stain antigen-specific cells. The labeled cells are then readily identified, e.g., by 
flow cytometry. Such procedures are used for diagnostic or prognostic purposes; the cells 
identified by the procedure can be used for therapeutic purposes. 

[00321] Peptides of the invention are also used as reagents to evaluate immune recall 

responses, (see, e.g., Bertoni et aL, J. Clin. Invest. 100:503-513, 1997 and Penna et aL, J. 
Exp. Med. 174:1565-1570, 1991.) For example, a PBMC sample from an individual 
expressing a disease-associated antigen (e.g. an antigen from an infectious agent) can be 
analyzed for the presence of antigen-specific CTLs or HTLs using specific peptides. A 
blood sample containing mononuclear cells may be evaluated by cultivating the PBMCs 
and stimulating the cells with a peptide of the invention. After an appropriate cultivation 
period, the expanded cell population may be analyzed, for example, for CTL or for HTL 
activity. 

[00322] Thus, the peptides can be used to evaluate the efficacy of a vaccine. PBMCs 

obtained from a patient vaccinated with an immunogen may be analyzed by methods such 
as those described herein. The patient is HLA typed, and peptide epitopes that are bound 
by the HLA molecule(s) present in that patient are selected for analysis. The 
immunogenicity of the vaccine is indicated by the presence of CTLs and/or HTLs directed 
to epitopes present in the vaccine. 

[00323] The peptides of the invention may also be used to make, antibodies, using 

techniques well known in the art (see, e.g. Current Protocols in Immunology, 
Wiley/Greene, NY; and Antibodies A Laboratory Manual Harlow, Harlow and Lane, Cold 
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Spring Harbor Laboratory Press, 1989). Such antibodies are useful as reagents to 
determine the presence of disease-associated antigens. Antibodies in this category include 
those that recognize a peptide when bound by an HLA molecule, i.e., antibodies that bind 
to a peptide-MHC complex. 

ADMINISTRATION FOR THERAPEUTIC OR PROPHYLACTIC PURPOSES 

[00324] The peptides and polynucleotides of the present invention, including cells and 

compositions comprising them, are useful for administration to mammals, particularly 
humans, to treat and/or prevent infection by an infectious agent such as HIV, HBV, HCV, 
HPV, Plasmodium falciparum and other agents described herein or known in the art. 
Vaccine compositions containing the peptides of the invention are administered to a 
patient infected with a particular infectious agent or to an individual susceptible to, or 
otherwise at risk for, infection with such an agent to elicit an immune response against 
antigens of that agent and thus enhance the patient's own immune response capabilities. 
Where susceptible individuals are identified prior to infection, the composition can be 
targeted to them, thus minimizing the need for administration to a larger population. 

[00325] In therapeutic applications, peptide and/or nucleic acid compositions are administered to a 

patient in an amount sufficient to elicit an effective immune response to the infectious agent 
antigen and to thereby cure, arrest or slow symptoms and/or complications. An amount adequate 
to accomplish this is defined as "therapeutically effective dose." Amounts effective for this use 
will depend on, e.g., the particular composition administered, the manner of administration, the 
stage and severity of the disease being treated, the weight and general state of health of the patient, 
and the judgment of the prescribing physician. 

[00326] The vaccine compositions of the invention can be used purely as prophylactic agents. 

Generally the dosage for an initial prophylactic immunization generally occurs in a unit dosage 
range where the lower value is about 1, 5, 50, 500, or 1000 \xg of peptide and the higher value is 
about 10,000; 20,000; 30,000; or 50,000 ^g of peptide. Dosage values for a human typically range 
from about 500 jig to about 50,000 ^ig of peptide per 70 kilogram patient. This is followed by 
boosting dosages of between about 1.0 \ig to about 50,000 jig of peptide, administered at defined 
intervals from about four weeks to six months after the initial administration of vaccine. The 
immunogenicity of the vaccine may be assessed by measuring the specific activity of CTL and 
HTL obtained from a sample of the patient's blood. 

[00327] As noted above, peptides comprising CTL and/or HTL epitopes of the invention induce 

immune responses when presented by HLA molecules and contacted with a CTL or HTL specific 
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for an epitope comprised by the peptide. The manner in which the peptide is contacted with the 
CTL or HTL is not critical to the invention. For instance, the peptide can be contacted with the 
CTL or HTL either in vitro or in vivo. If the contacting occurs in vivo, peptide can be administered 
directly, or in other forms/vehicles, e.g., DNA vectors encoding one or more peptides, viral vectors 
encoding the peptide(s), liposomes, antigen presenting cells such as dendritic cells, and the like. 

[00328] Accordingly, for pharmaceutical compositions of the invention in the form of peptides or 

polypeptides, the peptides or polypeptides can be administered directly. Alternatively, the 
peptide/polypeptides can be administered indirectly presented on APCs, or as DNA encoding 
them. Furthermore, the peptides or DNA encoding them can be administered individually or as 
fusions of one or more peptide sequences. 

[00329] For therapeutic use, administration should generally begin at the first diagnosis of 

infectious agent-related disease. This is followed by boosting doses at least until symptoms are 
substantially abated and for a period thereafter. In chronic disease states, loading doses followed 
by boosting doses may be required. 

[00330] The dosage for an initial therapeutic immunization generally occurs in a unit dosage range 

where the lower value is about 1, 5, 50, 500, or 1,000 ^g of peptide and the higher value is about 
10,000; 20,000; 30,000; or 50,000 jig of peptide. Dosage values for a human typically range from 
about 500 ng to about 50,000 jig of peptide per 70 kilogram patient. Boosting dosages of between 
about 1.0 jig to about 50,000 |ig of peptide, administered pursuant to a boosting regimen over 
weeks to months, can be administered depending upon the patient's response and condition. 
Patient response can be determined by measuring the specific activity of CTL and HTL obtained 
from the patient's blood. 

[00331] In certain embodiments, peptides and compositions of the present invention are used in 

serious disease states. In such cases, as a result of the minimal amounts of extraneous substances 
and the relative nontoxic nature of the peptides, it is possible and may be desirable to administer 
substantial excesses of these peptide compositions relative to these stated dosage amounts. 

[00332] For treatment of chronic disease, a representative dose is in the range disclosed above, 

namely where the lower value is about 1, 5, 50, 500, or 1,000 jag of peptide and the higher value is 
about 10,000; 20,000; 30,000; or 50,000 \ig of peptide, preferably from about 500 ^ig to about 
50,000 ^ig of peptide per 70 kilogram patient. Initial doses followed by boosting doses at 
established intervals, e.g., from four weeks to six months, may be required, possibly for a 
prolonged period of time to effectively immunize an individual. In the case of chronic disease, 
administration should continue until at least clinical symptoms or laboratory tests indicate that the 
disease has been eliminated or substantially abated, and for a follow-up period thereafter. The 
dosages, routes of administration, and dose schedules are adjusted in accordance with 
methodologies known in the art. 
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[00333] The pharmaceutical compositions for therapeutic treatment are intended for parenteral, 

topical, oral, intrathecal, or local administration. Preferably, the pharmaceutical compositions are 
administered parentally, e.g., intravenously, subcutaneously, intradermally, or intramuscularly. 

[00334] Thus, in a preferred embodiment the invention provides compositions for parenteral 

administration which comprise a solution of the immunogenic peptides dissolved or suspended in 
an acceptable carrier, preferably an aqueous carrier. A variety of aqueous carriers may be used, 
e.g., water, buffered water, 0.8% saline, 0.3% glycine, hyaluronic acid and the like. These 
compositions may be sterilized by conventional, well known sterilization techniques, or may be 
sterile filtered. The resulting aqueous solutions may be packaged for use as is, or lyophilized, the 
lyophilized preparation being combined with a sterile solution prior to administration. The 
compositions may contain pharmaceutical^ acceptable auxiliary substances or pharmaceutical 
excipients as may be required to approximate physiological conditions, such as pH-adjusting and 
buffering agents, tonicity adjusting agents, wetting agents, preservatives, and the like, for example, 
sodium acetate, sodium lactate, sodium chloride, potassium chloride, calcium chloride, sorbitan 
monolaurate, triethanolamine oleate, etc. 

[00335] The concentration of peptides of the invention in the pharmaceutical formulations can vary 

widely, i.e., from less than about 0.1%, usually at or at least about 2% to as much as 20% to 50% 
or more by weight, and will be selected primarily by fluid volumes, viscosities, etc., in accordance 
with the particular mode of administration selected. 

[00336] A human unit dose form of the peptide composition is typically included in a 

pharmaceutical composition that also comprises a human unit dose of an acceptable carrier, 
preferably an aqueous carrier, and is administered in a volume of fluid that is known by those of 
skill in the art to be used for administration of such compositions to humans (see, e.g., 
Remington's Pharmaceutical Sciences, 17 th Edition, A. Gennaro, Editor, Mack Publishing Co., 
Easton, Pennsylvania, 1985). 

[00337] The peptides of the invention can also be administered via liposomes, which serve to 

target the peptides to a particular tissue, such as lymphoid tissue, or to target selectively to infected 
cells, as well as to increase the half-life of the peptide composition. Liposomes include emulsions, 
foams, micelles, insoluble monolayers, liquid crystals, phospholipid dispersions, lamellar layers 
and the like. In these preparations, the peptide to be delivered is incorporated as part of a 
liposome, alone or in conjunction with a molecule which binds to a receptor prevalent among 
lymphoid cells (such as monoclonal antibodies which bind to the CD45 antigen) or with other 
therapeutic or immunogenic compositions. Thus, liposomes either filled or decorated with a 
desired peptide of the invention can be directed to the site of lymphoid cells, where the liposomes 
then deliver the peptide compositions. Liposomes for use in accordance with the invention are 
formed from standard vesicle-forming lipids, which generally include neutral and negatively 
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charged phospholipids and a sterol, such as cholesterol. The selection of lipids is generally guided 
by consideration of, e.g., liposome size, acid lability and stability of the liposomes in the blood 
stream. A variety of methods are available for preparing liposomes, as described in, e.g., Szoka, et 
al, Ann. Rev. Biophys. Bioeng. 9:467 (1980), and U.S. Patent Nos. 4,235,871, 4,501,728, 
4,837,028, and 5,019,369. 

[00338] For targeting compositions of the invention to cells of the immune system, a ligand can be 

incorporated into the liposome, e.g., antibodies or fragments thereof specific for cell surface 
determinants of the desired immune system cells. A liposome suspension containing a peptide 
may be administered intravenously, locally, topically, etc. in a dose which varies according to, 
inter alia, the manner of administration, the peptide being delivered, and the stage of the disease 
being treated. 

[00339] For solid compositions, conventional nontoxic solid carriers may be used which include, 

for example, pharmaceutical grades of mannitol, lactose, starch, magnesium stearate, sodium 
saccharin, talcum, cellulose, glucose, sucrose, magnesium carbonate, and the like. For oral 
administration, a pharmaceutically acceptable nontoxic composition is formed by incorporating 
any of the normally employed excipients, such as those carriers previously listed, and generally 
10-95% of active ingredient, that is, one or more peptides of the invention, often at a concentration 
of25%-75%. 

[00340] For aerosol administration, the immunogenic peptides are preferably supplied in finely 

divided form, along with a surfactant and propellant. Typical percentages of peptides are 0.01%- 
20% by weight, often 1%-10%. The surfactant must, of course, be pharmaceutically acceptable, 
and preferably soluble in the propellant. Representative of such agents are the esters or partial 
esters of fatty acids containing from 6 to 22 carbon atoms, such as caproic, octanoic, lauric, 
palmitic, stearic, linoleic, linolenic, olesteric and oleic acids with an aliphatic polyhydric alcohol 
or its cyclic anhydride. Mixed esters, such as mixed or natural glycerides may be employed. The 
surfactant may constitute 0.1%-20% by weight of the composition, preferably 0.25-5%. The 
balance of the composition is ordinarily propellant, although an atomizer may be used in which no 
propellant is necessary and other percentages are adjusted accordingly. A carrier can also be 
included, e.g., lecithin for intranasal delivery. 

[00341] Antigenic peptides of the invention have been used to elicit a CTL and/or HTL response 

ex vivo, as well. The resulting CTLs or HTLs can be used to treat chronic infections, or tumors in 
patients that do not respond to other conventional forms of therapy, or who do not respond to a 
therapeutic peptide or nucleic acid vaccine in accordance with the invention. Ex vivo CTL or HTL 
responses to a particular antigen (infectious or tumor-associated) are induced by incubating in 
tissue culture the patient's, or genetically compatible, CTL or HTL precursor cells together with a 
source of antigen-presenting cells (APC), such as dendritic cells, and the appropriate immunogenic 
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peptide. After an appropriate incubation time (typically about 7-28 days), in which the precursor 
cells are activated and expanded into effector cells, the cells are infused back into the patient, 
where they will destroy (CTL) or facilitate destruction (HTL) of their specific target cell (an 
infected cell or a tumor cell). 



KITS 

[00342] The peptide and nucleic acid compositions of this invention can be provided in kit 

form together with instructions for vaccine administration. Typically the kit would 
include desired composition(s) of the invention in a container, preferably in unit dosage 
form and instructions for administration. For example , a kit would include an APC, such 
as a dendritic cell, previously exposed to and now presenting peptides of the invention in a 
container, preferably in unit dosage form together with instructions for administration. An 
alternative kit would include a minigene construct with desired nucleic acids of the 
invention in a container, preferably in unit dosage form together with instructions for 
administration. Lymphokines such as IL-2 or IL-12 may also be included in the kit. Other 
kit components that may also be desirable include, for example, a sterile syringe, booster 
dosages, and other desired excipients. 

[00343] The invention will be described in greater detail by way of specific examples. The 

following examples are offered for illustrative purposes, and are not intended to limit the 
invention in any manner. Those of skill in the art will readily recognize a variety of non- 
critical parameters that can be changed or modified to yield alternative embodiments in 
accordance with the invention. 

EXAMPLES 



EXAMPLE 1. HLA CLASS I AND CLASS II BINDING ASSAYS 



[00344] The following example of peptide binding to HLA molecules demonstrates 

quantification of binding affinities of HLA class I and class II peptides. Binding assays 
can be performed with peptides that are either motif-bearing or not motif-bearing. 

[00345] Cell lysates were prepared and HLA molecules purified in accordance with 

disclosed protocols (Sidney et al, Current Protocols in Immunology 18.3.1 (1998); 
Sidney, et al, J. Immunol 154:247 (1995); Sette, et al, Mol Immunol 31:813 (1994)). 
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The cell lines used as sources of HLA molecules and the antibodies used for the extraction 
of the HLA molecules from the cell lysates are also described in these publications and are 
well known in the art. 

[00346] Epstein-Barr virus (EBV)-transformed homozygous cell lines, fibroblasts, CIR, or 

721.221-transfectants were used as sources of HLA class I molecules. These cells were 
cultured in RPMI 1640 medium supplemented with 2mM L-glutamine (GEBCO, Grand 
Island, NY), 50|uM 2-ME, 100^g/ml of streptomycin, lOOU/ml of penicillin (Irvine 
Scientific) and 10% heat-inactivated FCS (Irvine Scientific, Santa Ana, CA). 

[00347] Cell lysates were prepared as follows. Briefly, cells were lysed at a concentration 

of 10 8 cells/ml in 50 mM Tris-HCl, pH 8.5, containing 1% Nonidet P-40 (Fluka 
Biochemika, Buchs, Switzerland), 150 mM NaCl, 5 mM EDTA, and 2 mM PMSF. 
Lysates were cleared of debris and nuclei by centrifugation at 15,000 x g for 30min. 

[00348] HLA molecules were purified from lysates by affinity chromatography. Lysates 

were passed twice through two pre-columns of inactivated Sepharose CL4-B and protein 
A-Sepharose. Next, the lysate was passed over a column of Sepharose CL-4B beads 
coupled to an appropriate antibody. The anti-HLA column was then washed with 10- 
column volumes of lOmM Tris-HCL, pH 8.0, in 1% NP-40, PBS, 2-column volumes of 
PBS, and 2-column volumes of PBS containing 0.4% n-octylglucoside. Finally, MHC 
molecules were eluted with 50mM diethylamine in 0.1 5M NaCl containing 0.4% n- 
octylglucoside, pH 11.5. A 1/25 volume of 2.0M Tris, pH 6.8, was added to the eluate to 
reduce the pH to ~8.0. Eluates were then concentrated by centrifugation in Centriprep 30 
concentrators at 2000 rpm (Amicon, Beverly, MA). Protein content was evaluated by a 
BCA protein assay (Pierce Chemical Co., Rockford, EL) and confirmed by SDS-PAGE. 

[00349] A detailed description of the protocol utilized to measure the binding of peptides to 

Class I and Class II MHC has been published (Sette et al., Mol Immunol 31:813, 1994; 
Sidney et al., in Current Protocols in Immunology, Margulies, Ed., John Wiley & Sons, 
New York, Section 18.3, 1998). Briefly, purified MHC molecules (5 to 500nM) were 
incubated with various unlabeled peptide inhibitors and l-10nM 125 I-radiolabeled probe 
peptides for 48h in PBS containing 0.05% Nonidet P-40 (NP40) (or 20% w/v digitonin for 
H-2 IA assays) in the presence of a protease inhibitor cocktail. The final concentrations of 
protease inhibitors (each from CalBioChem, La Jolla, CA) were 1 mM PMSF, 1.3 nM 
1.10 phenanthroline, 73 ^iM pepstatin A, 8mM EDTA, 6mM N-ethylmaleimide (for Class 
II assays), and 200 |xM N alpha-p-tosyl-L-lysine chloromethyl ketone (TLCK). All assays 
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were performed at pH 7.0 with the exception of DRB 1*0301, which was performed at pH 
4.5, and DRB1*1601 (DR2w21Pi) and DRB4*0101 (DRw53), which were performed at 
pH 5.0. pH was adjusted as described elsewhere (see Sidney et aL, in Current Protocols 
in Immunology, Margulies, Ed., John Wiley & Sons, New York, Section 18.3, 1998). 
[00350] Following incubation, MHC-peptide complexes were separated from free peptide 

by gel filtration on 7.8 mm x 15 cm TSK200 columns (TosoHaas 16215, 
Montgomeryville, PA), eluted at 1.2 mls/min with PBS pH 6.5 containing 0.5% NP40 and 
0.1% NaN 3 . Because the large size of the radiolabeled peptide used for the DRB1*1501 
(DR2w2pi) assay makes separation of bound from unbound peaks more difficult under 
these conditions, all DRB1*1501 (DR2w2pi) assays were performed using a 7.8mm x 
30cm TSK2000 column eluted at 0.6 mls/min. The eluate from the TSK columns was 
passed through a Beckman 170 radioisotope detector, and radioactivity was plotted and 
integrated using a Hewlett-Packard 3396A integrator, and the fraction of peptide bound 
was determined. 

[00351] Radiolabeled peptides were iodinated using the chloramine-T method. 

Representative radiolabeled probe peptides utilized in each assay, and its assay specific 
IC 5 o nM, are known in the art. Typically, in preliminary experiments, each MHC 
preparation was titered in the presence of fixed amounts of radiolabeled peptides to 
determine the concentration of HLA molecules necessary to bind 10-20% of the total 
radioactivity. All subsequent inhibition and direct binding assays were performed using 
these HLA concentrations. 

[00352] Since under these conditions [label]<[HLA] and IC 5 o^[HLA], the measured IC50 

values are reasonable approximations of the true K D values. Peptide inhibitors are 
typically tested at concentrations ranging from 120 jig/ml to 1.2 ng/ml, and are tested in 
two to four completely independent experiments. To allow comparison of the data 
obtained in different experiments, a relative binding figure is calculated for each peptide 
by dividing the IC50 of a positive control for inhibition by the IC50 for each tested peptide 
(typically unlabeled versions of the radiolabeled probe peptide). For inter-experiment 
comparisons, relative binding values are compiled. These values can subsequently be 
converted back into IC50 nM values by dividing the IC50 nM of the positive controls for 
inhibition by the relative binding of the peptide of interest. This method of data 
compilation has proven to be the most accurate and consistent for comparing peptides that 
have been tested on different days, or with different lots of purified MHC. 
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[00353] Because the antibody used for HLA-DR purification (LB3.1) is oc-chain specific, 

Pi molecules are not separated from p 3 (and/or p 4 and p 5 ) molecules. The pi specificity of 
the binding assay is obvious in the cases of DRB1*0101 (DR1), DRB1*0802 (DR8w2), 
and DRB 1*0803 (DR8w3), where no p 3 is expressed. It has also been demonstrated for 
DRB1*0301 (DR3) and DRB3*0101 (DR52a), DRB1*0401 (DR4w4), DRB1*0404 
(DR4wl4), DRB1*0405 (DR4wl5), DRB1*1101 (DR5), DRB1*1201 (DR5wl2), 
DRB1*1302 (DR6wl9) and DRB1*0701 (DR7). The problem of P chain specificity for 
DRB1*1501 (DR2w2pi), DRB5*0101 (DR2w2p 2 ), DRB1*1601 (DR2w21pO, 
DRB5*0201 (DR51Dw21), and DRB4*0101 (DRw53) assays is circumvented by the use 
of fibroblasts. Development and validation of assays with regard to DRp molecule 
specificity have been described previously {see, e.g., Southwood et ai, J. Immunol. 
160:3363-3373, 1998). 

[00354] Binding assays as outlined above may be used to analyze supermotif and/or motif- 

bearing epitopes. 

EXAMPLE 2. RECOGNITION OF VARIANT PEPTIDES BY CTL DERIVED FROM 

DNA IMMUNIZATION 

[00355] Variants corresponding to five HLA-A2 and -A3 restricted epitopes from 167 HIV 

varianst were identified and synthesized. These represented all the complete sequences in 
the Los Alamos database at the time (116 strains), as well as 51 complete clade C 
sequences from Botswana, and included 22 subtype B and 62 subtype C sequences. These 
peptides were then characterized with regard to MHC binding, variant distribution, and 
immunogenicity. To measure immunogenicity, HLA-A2/K b or HLA-All/K b transgenic 
mice were immunized with the epitopes encoded in a DNA based format (). Eleven days 
after immunization, splenocytes were restimulated with either the epitope corresponding to 
the epitope encoded by the DNA (parent) or each of the variant peptides. After 6 days in 
culture, IFN-y secretion was measured in response to the peptide used to stimulate each 
culture. 

[00356] The data for these epitopes are shown in Figure 1 . The HLA-A2-restricted epitope 

corresponding to the Env 134 epitope fKLTPLCVT L. SEP ID NO: 9 ; Figure 1A) used as 
the immunogen was the form observed most often (134/167). All single anchor variants 
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were recognized to approximately the same extent as the parent peptide. Many of the 
single non-anchor variants (9/13) were also recognized within 10-fold of the parent 
peptide. Conservative substitutions (R and Q for K; see Table 4) at position 1 (PI) were 
tolerated, while the non-conservative substitution (E for K; see Table 4) lowered binding 
and eliminated recognition. Three P4 variants were observed. Two of these (F or S for P) 
were recognized within 10-fold of the recognition of the parent peptide, while one 
substitution (Q for P) completely eliminated recognition. The binding for these peptides 
was not significantly different from the parent peptide, indicating that this residue may be 
involved in TCR recognition. Both the conservative (F for L) and non-conservative (R for 
L) substitutions seen at P5 completely abrogated recognition, indicating that this residue is 
important in TCR recognition. Finally, one substitution at P8 (I for V), and four 
substitutions at P9 show little effect on recognition. None of the variants with multiple 
substitutions were recognized, although this may be due to the poor binding of these 
peptides. 

[00357] The Gag 386 sequence utilized as the immunogen was the second most common 

form (VLAEAMSOV . SEP ID NO: 10) , present in 54 strains (Figure IB). The most 
prevalent variant, differing by a single tolerated C terminal anchor residue (V to A; 67 
strains), was recognized equally to the parent epitope by CTL raised against the parent, as 
were the remaining single-anchor variants. Single substitutions were also tolerated at the 
non-anchor positions, PI (I for V) and P8 (R, K, or H for Q). Only the P7 variant (G for 
S), probably a TCR contact residue, was not recognized. 

[00358] Many of the multiple variants for Gag 386 were also recognized by CTL raised 

against the parent peptide. All the variants with multiple changes combined a change of V 
to A or T at the C terminus with 1-3 additional substitutions. Two variants with N terminal 
changes (V to A or I) were observed. The non-conservative A substitution was not 
recognized, while the conservative I substitution was. A double variant with a 
conservative substitution at P3 (A to G) was not recognized, implicating P3 in TCR 
recognition. Double variants with conservative changes at position 8 (Q to R, K, or H) 
were not well recognized, although the variants with single changes at the same positions 
were recognized. The variant combining a non-conservative A residue at position 8 with A 
at the C terminus was recognized as well as the parent. Equally surprising was the 
observation that all the variants with 3 or 4 substitutions were recognized within 10-fold of 
the parent peptide. 
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[00359] The parent form of the HLA-A2-restricted epitope, Vpr 62 (RILQQLLFI^ SEP ID 

NO: 11 ; Figure 1C) was the most common form observed (86/167). Seven well-tolerated 
single anchor substitutions, 4 P2 and 3 C terminal, were also observed, accounting for 
most of the remaining variants (47/167). Single substitutions were, in general, also well 
tolerated. The single exception was the non-conservative substitution (P for L) at P6, while 
an M for L substitution at the same site was well tolerated. Binding was not affected for 
either variant, indicating that the reduction in activity is due to a change in a contact 
residue. Most variants with multiple changes also showed recognition to approximately 
the same extent as the parent. Several variants however did show reduced recognition. The 
variant with changes at both anchors (I to T at P2 and I to T at P9) had reduced binding 
(IC50 of 9700), and recognition of the peptide was reduced, although not lost completely. 
Two variants with Q to H changes at P5, in combination with anchor residue changes (I to 
M at P2 and I to A at P9), exhibited greatly reduced recognition although binding was not 
affected. Other changes at P5 (Q to R or L at P5) reduced recognition only slightly. 

[00360] The HLA-A3/11 -restricted epitope, Pol 98 (Figure ID), represented the most 

diverse epitope in terms of the number of variant epitopes identified. The peptide encoded 
in the DNA was represented in only 18 out of 167 strains. Approximately a third of the 
peptides identified at that position (49 out of 167) did not have recognizable A3/A11 
motifs. The most common variant (30 strains) differed from the parent peptide at 3 
residues fVSDCVGGOI K. SEP ID NO: 12) , but was recognized within 10-fold of the 
parent peptide. Two variants with conservative changes at anchor residues were both 
recognized, although the T to A substitution at P2 resulted in a 10-fold reduction in 
recognition of the variant peptide. All peptides with single changes in non-anchor 
positions were also recognized, although the P5 variant (G to E) exhibited a decrease in 
recognition. As the binding was not affected, this probably indicates involvement in T cell 
recognition. 

[00361] Peptides with two changes showed mixed results. In general, peptides with a V 

substitution at position 3, in combination with another substitution were recognized to the 
same extent as the corresponding single substitution, indicating the V substitution was 
tolerated well and is not a TCR contact residue. Combinations including the P2 anchor 
residue (T to A or N) were not recognized, although the binding of these peptides was also 
low. Variants with 3 substitutions were generally not recognized well. Two exceptions 
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with very conservative substitutions were noted (Figure ID). CTL were unable to 
recognize peptides with four or more substitutions. 

[00362] The HLA-A3/11- restricted Env 47 epitope (Figure IE; VTVYYGVPVWKJSEQ 

ID NO: 13) was highly conserved, with only 9 variants identified. The most common form 
observed was the parent peptide (99 strains), while the second most common form, a 
single anchor substitution observed in 40 strains, was recognized to the same extent as the 
parent. All the variants were recognized within 10- fold of the parent epitope. 

[00363] Taken together, these data show trends towards promiscuous recognition of variant 

peptides by CTL generated from immunization with a single peptide. In general, changes 
that disrupted binding also decreased recognition. Recognition was also affected by the 
position of the change, with potential TCR contact residues (P3-7) exerting a greater effect 
on recognition than other residues. In general, conservative residue changes were more 
widely tolerated than were non-conservative changes. Recognition was also dependent on 
the number of changes, with progressively lower recognition with a greater number of 
changes. 



[00364] Recognition after multiple restimulations The observed recognition of variant 

peptides by CTL raised against the parent peptide might be due to either promiscuous 
recognition at the level of a single TCR or simply a mixture of TCRs against the 
immunizing peptide which are each able to recognize subtly different peptides. To 
distinguish between these two possibilities, Env 134- or Gag 386-specific T cell lines were 
generated by stimulating five times with the immunizing peptide, and then tested for 
recognition of a partial panel of variant peptides. These T cell lines were also 
characterized for Vp TCR usage against a panel of antibodies predicted to react with the 
TCR of the mouse strains utilized for these experiments. 

[00365] The data for these peptide-specific lines are shown in Table 5. Because the SU is a 

measure of the number of cells needed to secrete a defined amount of IFN-y, a higher SU 
value would correspond to an enrichment of IFN-y producing cells. A comparison of one 
and five peptide stimulations indeed shows an enrichment of CTL specific for the 
immunizing peptide for both of the peptide lines generated (Table 5A and 5B, first line). 
The Gag 386 line (Table 5 A) also demonstrated increased recognition of all the variant 
peptides measured except one peptide (ILAEAMSK A. SEP ID NO: 14 ) that was never 
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recognized- The Env 134 line also demonstrated enrichment for CTL able to recognize 
several of the variant peptides (Table 5B). 

[00366] To further characterize these lines, we examined them for Vp usage, utilizing a 

panel of commercially available antibodies available for mouse TCR Vp 2-14. To 
determine background levels for the various TCR Vp molecules, primary splenocytes from 
mice that had been immunized with EP HIV- 1090 were also examined. The results for the 
Gag 386 line are shown in Figure 2A. After a single stimulation with the parent peptide, 
the Gag 386 line showed a mixture of TCR positive populations, including VP 3, 5, and 
14. After 5 stimulations, those populations had been reduced to background levels, and 
approximately 50% of the CD8+ cells expressed the Vp 6 TCR. The Env 134 line showed 
a similar pattern of multiple TCR positive populations after a single round of stimulation 
with reduction to background levels after 5 stimulations (data not shown). However, no 
single VP usage significantly above background could be demonstrated, probably due to 
lack of the relevant TCR VP antibody. 

[00367] Both lines were also characterized with regard to the affinity of certain of the 

variant peptides by titrating the variant peptides examined above (Table 5 A and 5B). The 
data for both the Gag 386 and Env 134 lines are shown in Figure 2B. For the Gag 386 line, 
the parent peptide along with two single anchor variants (VLAEAMSP L SEP ID NO: 15, 
and VLAEAMSOA . SEP ED NO: 16 ) showed the highest affinity. Four other peptides 
demonstrated lower affinity, but still produced IFN-y in response to higher peptide 
concentrations. A single peptide (ILAEAMSK A SEP ID NO: 14 ) was not recognized. 

[00368] As expected, the parent peptide, which was used to generate the Env 134 line, 

showed the highest affinity for the TCR. The other 2 variant peptides, KITPLCVTL (SEP 
ID NP: 18 ) and QLTPLCVTL (SEP ID NO: 19) , also demonstrated higher affinity, but 
reduced from the parent peptide by approximately 10- fold and 100-fold, respectively. It 
was notable that only at the highest peptide concentration examined (1 (xg/ml) was any 
IFN-y secretion detected for five of the peptides (OITPLCVT L. SEP ID NO: 20 , 
ELTPLCVT L. SEP ID NP: 21 , KLTPFCVTL . SEP ID NP: 22 . KXTPLCVIL J __SEQJD 
NP: 23 . and KLTPLCVPL . SEP ID NP: 24 ). These five peptides showed little or no 
enrichment of CTL able to recognize them, and exhibited the lowest activity as measured 
by SU after five restimulations (see Table 5B). 

[00369] In summary, these cell lines seem to consist of a narrow, possibly single, TCR 

population. This TCR population recognizes the parent peptide with the highest affinity, 
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but is also able to recognize a number of other variant peptides with equal or lesser 
affinity. 

[00370] Recognition of variant peptides by CTL derived from an HIV infected patient. 

[00371] To determine if the same immunological conservation was observed in natural 

infections, we identified an HIV-infected individual expressing the HLA-A3 allele. The 
HIV strain and subtype with which this patient was infected is unknown. We had 
previously shown that T cells from this individual responded to the HLA-A3 restricted 
epitopes Pol 98 and Env 47. PBL from this patient were examined in an ELISPOT assay to 
determine if they also showed the capacity for broad cross-reactivity. The data are shown 
in Figure 3. Although the actual peptide represented in the HIV strain with which this 
individual is infected is unknown, we observed recognition of a large number of the 
variant peptides for both Pol 98 (Figure 3A) and Env 47 (Figure 3B). The recognition 
patterns were remarkably similar for the mouse and patient data (compare Figure 1 and 
Figure 3), although the mouse expressed a transgene for HLA-A11 and the patient was 
HLA-A3. 

[00372] Prediction of Immunological Conservation. We had observed that the variant 

peptides that were recognized by CTL raised against the parent epitope had amino acid 
substitutions that followed previous observations. For example, the anchor residue 
changes that were tolerated in the variant peptides were also described as anchors that to 
define the respective HLA supertypes 0- I* 1 general, conservative substitutions were 
tolerated at non-anchor residues, while non-conservative substitutions were less well 
tolerated. These followed closely the prediction model used to identify heteroclitic analogs 
(Tangri et al). 

[00373] Based on these observations, we designed a computer program to predict 

immunological conservation. For anchor positions, this program utilized the conserved 
anchor residues described for the A2, A3, and B7 supertypes. For non-anchor positions 
only conservative substitutions, as defined in Tangri et.al. Q, were allowed. All 
substitutions at non-anchor positions were analyzed independently and all conservative 
substitutions were allowed regardless of the number of substitutions. Finally, the position 
of the substitution was not factored into analysis. Each variant was compared with the 
parent epitope, and its ability to be recognized was predicted as either positive or negative. 
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[00374] The first sets of epitopes to be evaluated by this program were the five HIV 

epitopes and variants previously described. For the Env 134 epitope, the program 
predicted that 13 of the variant peptides should be immunologically conserved, while 6 
should not be recognized. Comparison of the observed immunological data with the 
prediction showed that the program predicted correctly for 14 of the peptides and 
incorrectly for 5. Of the incorrect predictions, in two cases the program predicted negative 
results for peptides that were recognized, while in 3 cases the program predicted positive 
results for peptides that were not recognized. A similar analysis was performed for all five 
peptides. Of 101 total variant peptides, 68 were correctly identified (67%). The discordant 
data were fairly evenly split between peptides incorrectly predicted negative (15) and 
those incorrectly predicted positive (18). 

[00375] As noted previously, the more substitutions present in a variant peptide, the lower 

the likelihood of its immunogenicity. Since the prediction program treated all substitutions 
independently, and did not take into account the number of substitutions, we hypothesized 
that prediction of single substitutions would be more accurate. Indeed, the immunogenicity 
of 38 of 47 single substitution variants (80%) was correctly predicted. 

[00376] With the limitations of the program in mind, it is useful to predict the recognition 

of the variants for a package of HLA-A2, -A3, and -B7 supertype epitopes. These epitopes 
had been identified as being well conserved in Clade B variants. When comparing the 
conservation of this group of epitopes based on sequence identity versus immunological 
conservation, it is interesting to note that the predicted recognition gains taking into 
account immunological conservation are significant (Table 6). 

[00377] This particular group of 21 epitopes was selected based on their identity 

conservation in Clade B HIV sequences, with conservation across HIV clades as a 
secondary consideration. Because of this criteria, the form of epitope chosen as the parent 
peptide was not the most common variant (e.g. Gag 386, Gag 271, Pol 98). In some cases 
(e.g., see Gag 386 data), the "parent" epitope and the most common variant were 
recognized to the same extent. However, in some cases the selection of epitope to include 
as the "parent" epitope was predicted to make a difference in the immunological 
conservation. An example of this was the Gag 271 epitope (Figure 4). The variant most 
commonly seen in clade B sequences was the MTNNPPIPV form fSEO ID NO: 25), while 
the most common form of the epitope was MTSNPPIPV (SEP ID NO: 26) . Not all amino 
acids are considered equal to each other in their ability to substitute (Tangri). For example, 
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asparagine (N) is considered a conservative substitution for serine (S), while the opposite 
substitution in only considered semi-conserved. When the program calculated 
immunological conservation using the MTNNPPIPV peptide (SEP ED NO: 25) as the 
parent peptide, only two variants were predicted to be immunogenic. However, when the 
immunological conservation was predicted using the MTSNPPIPV peptide (SEP ID NO: 
26), most of the variants were predicted to be recognized (Figure 4). This prediction was 
tested using HLA-A2 transgenic mice. The results show that if the MTSNPPIPV form 
(SEP ID NO: 26) of the peptide was utilized in vaccines, approximately 152 of 167 
variants would be recognized, while if the MTNNPPIPV form fSEP ID NP: 25) of the 
epitope was utilized, only 39 of 167 variants would be recognized. This has important 
implications in epitope selection for vaccine development, and epitope performance can be 
predicted. 

EXAMPLE 3. A PADRE® MOLECULE AS A HELPER EPITOPE FOR ENHANCEMENT OF 

CTL INDUCTION 

[00378] There is increasing evidence that HTL activity is critical for the induction of long - 

lasting CTL responses (Livingston et al J. Immunol 162:3088-3095 (1999); Walter et al t 
New Engl. J. Med. 333:1038-1044 (1995); Hu et al t J. Exp. Med. 177:1681-1690 (1993)). 
Therefore, one or more peptides that bind to HLA class II molecules and stimulate HTLs 
can be used in accordance with the invention. Accordingly, a preferred embodiment of a 
vaccine includes a molecule from the PADRE® family of universal T helper cell epitopes 
(HTL) that target most DR molecules in a manner designed to stimulate helper T cells. 
For instance, a pan-DR-binding epitope peptide having the formula: aKXVAAZTLKAAa, 
where "X" is either cyclohexylalanine, phenylalanine, or tyrosine; "Z" is either 
tryptophan, tyrosine, histidine or asparagine; and "a" is either D-alanine or L-alanine (SEQ 
ID NO:29), has been found to bind to most HLA-DR alleles, and to stimulate the response 
of T helper lymphocytes from most individuals, regardless of their HLA type. 

[00379] A particularly preferred* PADRE® molecule is a synthetic peptide, 

aKXVAAWTLKAAa SEP ID NO: 28 (a = D-alanine, X = cyclohexylalanine), containing 
non-natural amino acids, specifically engineered to maximize both HLA-DR binding 
capacity and induction of T cell immune responses. 



96 



[00380] Alternative preferred PADRE molecules are the peptides, aKFVAAWTLKAAa 

(SEP ID NO: 29). aKYVAAWTLKAAa (SEP ID NO: 30). aKFVAAYTLKAAa (SEP 
EDNP: 31) . aKXVAAYTLKAAa (SEP ID NP: 32) . aKYVAAYTLKAAa (SEP ID NP: 
33) . aKFVAAHTLKAAa (SEP ID NP: 34) . aKXVAAHTLKAAa (SEP ID NP: 35) . 
aKYVAAHTLKAAa (SEP ID NP: 36) . aKFVAANTLKAAa (SEP ID NP: 37). 
aKXVAANTLKAAa (SEP ID NP: 38). aKYVAANTLKAAa (SEP ID NP: 39) . 
AKXVAAWTLKAAA (SEQ ID NP: [[30]] 40), AKFVAAWTLKAAA (SEQ ID NP: 
[[31]] 41), AKYVAAWTLKAAA (SEQ ID NP:[[32]] _42), AKFVAAYTLKAAA (SEQ 
ID NP:[[33]] 43), AKXVAAYTLKAAA (SEQ ID NP:[[34]] 44), AKYVAAYTLKAAA 
(SEQ ED NP:[[35]] 45), AKFVAAHTLKAAA (SEQ ID NP:[[36]] 46), 
AKXVAAHTLKAAA (SEQ ID NP:[[37]] 47), AKYVAAHTLKAAA (SEQ ID 
NP:[[38]] 48), AKFVAANTLKAAA (SEQ ID NP:[[39]] 49), AKXVAANTLKAAA 
(SEQ ID NP:[[40]] 50), AKYVAANTLKAAA (SEQ ID NP:[[41]] 51) (a = D-alanine, 
X = cyclohexylalanine). 

[00381] In a preferred embodiment, the PADRE® peptide is amidated. For example, a 

particularly preferred amidated embodiment of a PADRE® molecule is conventionally 
written aKXVAAWTLKAAa-NH 2 . 

[00382] Competitive inhibition assays with purified HLA-DR molecules demonstrated that 

the PADRE® molecule aKXVAAWTLKAAa-NH 2 binds with high or intermediate 
affinity (IC 50 < 1,000 nM) to 15 out of 16 of the most prevalent HLA-DR molecules 
((Kawashima et al, Human Immunology 59:1-14 (1998); Alexander et al, Immunity 
1:751-761 (1994)). A comparison of the DR binding capacity of PADRE® and tetanus 
toxoid (TT) peptide 830-843, a "universal" epitope has been published (Panina-Bordignon 
et al, Eur. J. Immunology 19:2237-2242 (1989)). The TT 830-843 peptide bound to only 
seven of 16 DR molecules tested, while PADRE® bound 15 of 16. At least 1 of the 15 DR 
molecules that bind PADRE® is predicted to be present in >95% of all humans. 
Therefore, this PADRE® molecule is anticipated to induce an HTL response in virtually all 
patients, despite the extensive polymorphism of HLA-DR molecules in the human 
population. 

[00383] PADRE® has been specifically engineered for optimal immunogenicity for human 

T cells. Representative data from in vitro primary immunizations of normal human T cells 
with TT 830-843 antigen and the PADRE® molecule aKXVAAWTLKAAa-NH 2 are 
shown in Figure 1. Peripheral blood mononuclear cells (PBMC) from three normal donors 
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were stimulated with the peptides in vitro. Following the third round of stimulation, it was 
observed that PADRE® generated significant primary T cell responses for all three donors 
as measured in a standard T cell proliferation assay. With the PADRE® peptide, the 
10,000 cpm proliferation level was generally reached with 10 to 100 ng/ml of antigen. In 
contrast, TT 830-843 antigen generated responses for only 2 out of 3 of the individuals 
tested. Responses approaching the 10,000 cpm range were reached with about 10,000 
ng/ml of antigen. In this respect, it was noted that PADRE® was, on a molar basis, about 
100-fold more potent than TT 830-843 antigen for activation of T cell responses. 

[00384] Early data from a phase I/II investigator-sponsored trial, conducted at the 

University of Leiden (C.J.M. Melief), support the principle that the PADRE® molecule 
aKXVAAWTLKAAa (SEP ID NO: 28) , possibly the amidated aKXVAAWTLKAAa - 
NH 2 , is highly immunogenic in humans (Ressing et al., J. Immunother. 23(2):255-66 
(2000)). In this trial, a PADRE® molecule was co-emulsified with various human 
papilloma virus (HPV)-derived CTL epitopes and was injected into patients with recurrent 
or residual cervical carcinoma. However, because of the late stage of carcinoma with the 
study patients, it was expected that these patients were immunocompromised. The 
patients' immunocompromised status was demonstrated by their low frequency of 
influenza virus-specific CTL, reduced levels of CD3 expression, and low incidence of 
proliferative recall responses after in vitro stimulation with conventional antigens. Thus, 
no efficacy was anticipated in the University of Leiden trial, rather the goal of that trial 
was essentially to evaluate safety. Safety was, in fact, demonstrated. In addition to a 
favorable safety profile, PADRE® T cell reactivity was detected in four of 12 patients 
(Figure 2) in spite of the reduced immune competence of these patients. 

[00385] Thus, the PADRE® peptide component(s) of the vaccine bind with broad 

specificity to multiple allelic forms of HLA-DR molecules. Moreover, PADRE® peptide 
component(s) bind with high affinity (IC 5 o ^1000 nM), i.e., at a level of affinity correlated 
with being immunogenic for HLA Class II restricted T cells. The in vivo administration of 
PADRE® peptide(s) stimulates the proliferation of HTL in normal humans as well as 
patient populations. 

[00386] One or more PADRE® peptide(s) may be included in a composition, e.g., a 

vaccine, comprising one or more peptides, either as an individual peptide(s), fused to one 
or more variant peptides, or both. 
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EXAMPLE 4. CTL RECOGNITION OF ENDOGENOUS PROCESSED ANTIGENS 

AFTER PRIMING 



[00387] This example determines that CTL induced by native or analoged peptide epitopes 

recognize endogenously synthesized, i.e., native antigens. 

[00388] Effector cells isolated from transgenic mice that are immunized with peptide 

epitopes are re-stimulated in vitro using peptide-coated stimulator cells. Six days later, 
effector cells are assayed for cytotoxicity and the cell lines that contain peptide-specific 
cytotoxic activity are further re-stimulated. An additional six days later, these cell lines 
are tested for cytotoxic activity on 51 Cr labeled Jurkat-A2.1/K b target cells in the absence 
or presence of peptide, and also tested on 51 Cr labeled target cells bearing the 
endogenously synthesized antigen, i.e. cells that are stably transfected with HIV 
expression vectors. 

[00389] The result will demonstrate that CTL lines obtained from animals primed with 

peptide epitope recognize endogenously synthesized HIV antigen. The choice of 
transgenic mouse model to be used for such an analysis depends upon the epitope(s) that is 
being evaluated. In addition to HLA-A*0201/K b transgenic mice, several other transgenic 
mouse models including mice with human All, which may also be used to evaluate A3 
epitopes, and B7 alleles have been characterized and others (e.g., transgenic mice for 
HLA-A1 and A24) are being developed. HLA-DR1 and HLA-DR3 mouse models have 
also been developed, which may be used to evaluate HTL epitopes. 



EXAMPLE 5. ACTIVITY OF CTL-HTL CONJUGATED EPITOPES IN 

TRANSGENIC MICE 



[00390] This example illustrates the induction of CTLs and HTLs in transgenic mice by use 

of a HIV CTL/HTL peptide conjugate whereby the vaccine composition comprises 
peptides administered to an HIV-infected patient or an individual at risk for HIV. The 
peptide composition can comprise multiple CTL and/or HTL epitopes. This analysis 
demonstrates enhanced immunogenicity that can be achieved by inclusion of one or more 
HTL epitopes in a vaccine composition. Such a peptide composition can comprise an 
HTL epitope conjugated to a preferred CTL epitope containing, for example, at least one 
CTL epitope, or an analog of that epitope. The peptides may be lipidated, if desired. 
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[00391] Immunization procedures: Immunization of transgenic mice is performed as 

described (Alexander et ai 9 J. Immunol. 159:4753-4761, 1997). For example, A2/K b 
mice, which are transgenic for the human HLA A2.1 allele and are useful for the 
assessment of the immunogenicity of HLA-A*0201 motif- or HLA-A2 supermotif-bearing 
epitopes, are primed subcutaneously (base of the tail) with a 0.1 ml of peptide in 
Incomplete Freund's Adjuvant, or if the peptide composition is a lipidated CTL/HTL 
conjugate, in DMSO/saline or if the peptide composition is a polypeptide, in PBS or 
Incomplete Freund's Adjuvant. Seven days after priming, splenocytes obtained from 
these animals are restimulated with syngenic irradiated LPS-activated lymphoblasts coated 
with peptide. 

[00392] Cell lines: Target cells for peptide- specific cytotoxicity assays are Jurkat cells 

transfected with the HLA-A2.1/K b chimeric gene (e.g., Vitiello et al, J. Exp. Med. 
173:1007, 1991). 

[00393] In vitro CTL activation: One week after priming, spleen cells (30x1 0 6 cells/flask) 

are co-cultured at 37°C with syngeneic, irradiated (3000 rads), peptide coated 
lymphoblasts (lOxlO 6 cells/flask) in 10 ml of culture medium/T25 flask. After six days, 
effector cells are harvested and assayed for cytotoxic activity. 

[00394] Assay for cytotoxic activity: Target cells (1.0 to 1.5xl0 6 ) are incubated at 37°C in 

the presence of 200 jLtl of 51 Cr. After 60 minutes, cells are washed three times and 
resuspended in R10 medium. Peptide is added where required at a concentration of 1 
|ag/ml. For the assay, 10 4 51 Cr-labeled target cells are added to different concentrations of 
effector cells (final volume of 200 |il) in U-bottom 96-well plates. After a 6 hour 
incubation period at 37°C, a 0.1 ml aliquot of supernatant is removed from each well and 
radioactivity is determined in a Micromedic automatic gamma counter. The percent 
specific lysis is determined by the formula: percent specific release = 100 x (experimental 
release - spontaneous release)/(maximum release - spontaneous release). To facilitate 
comparison between separate CTL assays run under the same conditions, % 51 Cr release 
data is expressed as lytic units/10 6 cells. One lytic unit is arbitrarily defined as the number 
of effector cells required to achieve 30% lysis of 10,000 target cells in a 6 hour 51 Cr 
release assay. To obtain specific lytic units/10 6 , the lytic units/10 6 obtained in the absence 
of peptide is subtracted from the lytic units/10 6 obtained in the presence of peptide. For 
example, if 30% 51 Cr release is obtained at the effector (E): target (T) ratio of 50:1 (i.e., 
5xl0 5 effector cells for 10,000 targets) in the absence of peptide and 5:1 (i.e., 5xl0 4 
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effector cells for 10,000 targets) in the presence of peptide, the specific lytic units would 
be: [(l/50,000)-(l/500,000)] x 10 6 = 18 LU. 
[00395] The results are analyzed to assess the magnitude of the CTL responses of animals 

injected with the immunogenic CTL/HTL conjugate vaccine preparation and are compared 
to the magnitude of the CTL response achieved using the CTL epitope as outlined in 
above. Analyses similar to this may be performed to evaluate the immunogenicity of 
peptide conjugates containing multiple CTL epitopes and/or multiple HTL epitopes. In 
accordance with these procedures it is found that a CTL response is induced, and 
concomitantly that an HTL response is induced upon administration of such compositions. 



EXAMPLE 6. SELECTION OF CTL AND HTL EPITOPES FOR INCLUSION IN AN 

HIV-SPECIFIC VACCINE. 

[00396] This example illustrates the procedure for the selection of peptide epitopes for 

vaccine compositions of the invention. The peptides in the composition can be in the form 
of a nucleic acid sequence, either single or one or more sequences {i.e., minigene) that 
encodes peptide(s), or can be single and/or polyepitopic peptides. 

[00397] The following principles are utilized when selecting an array of epitopes for 

inclusion in a vaccine composition. Each of the following principles is balanced in order 
to make the selection. 

[00398] Epitopes are selected which, upon administration, mimic immune responses that 

correlate with virus clearance. For example, if it has been observed that patients who clear 
HIV generate an immune response to at least 3 epitopes on at least one HIV antigen, then 
3-4 epitopes should be included for HLA class L A similar rationale is used to determine 
HLA class II epitopes. 

[00399] When selecting an array of HIV epitopes, it is preferred that at least some of the 

epitopes are derived from early and late proteins. The early proteins of HIV are expressed 
when the virus is replicating, either following acute or dormant infection. Therefore, it is 
particularly preferred to use epitopes from early stage proteins to alleviate disease 
manifestations at the earliest stage possible. 

[00400] Epitopes are often selected that have a binding affinity of an IC50 of 500 nM or less 

for an HLA class I molecule, or for class II, an IC50 of 1000 nM or less. 
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[00401] Sufficient supermotif bearing peptides, or a sufficient array of allele-specific motif 

bearing peptides, are selected to give broad population coverage. For example, epitopes 
are selected to provide at least 80% population coverage. A Monte Carlo analysis, a 
statistical evaluation known in the art, can be employed to assess breadth, or redundancy, 
of population coverage. 

[00402] When creating a polyepitopic compositions, e.g. a minigene, it is typically 

desirable to generate the smallest peptide possible that encompasses the epitopes of 
interest. The principles employed are similar, if not the same, as those employed when 
selecting a peptide comprising nested epitopes. 

[00403] In cases where the sequences of multiple variants of the same target protein are 

available, potential peptide epitopes can also be selected on the basis of their conservancy. 
For example, a criterion for conservancy may define that the entire sequence of an HLA 
class I binding peptide or the entire 9-mer core of a class II binding peptide be conserved 
in a designated percentage of the sequences evaluated for a specific protein antigen. 

[00404] Peptide epitopes for inclusion in vaccine compositions are, for example, selected 

from those listed in Tables 6-9 or Figures 1A-4. A vaccine composition comprised of 
selected peptides, when administered, is safe, efficacious, and elicits an immune response 
similar in magnitude of an immune response that clears an acute HIV infection. 



EXAMPLE 7. CONSTRUCTION OF MINIGENE MULTI-EPITOPE DNA PLASMIDS 

[00405] This example provides general guidance for the construction of a minigene 

expression plasmid. Minigene plasmids may, of course, contain various configurations of 
CTL and/or HTL epitopes or epitope analogs as described herein. Expression plasmids 
have been constructed and evaluated as described, for example, in co-pending U.S. S.N. 
09/311,784 filed 5/13/99 and in Ishioka et aL, J. Immunol 162:3915-3925, 1999. An 
example of such a plasmid for the expression of HIV epitopes is shown in Figure 2, which 
illustrates the orientation of HIV peptide epitopes in a minigene construct. 

[00406] A minigene expression plasmid typically includes multiple CTL and HTL peptide 

epitopes. In the present example, HLA-A2, -A3, -B7 supermotif-bearing peptide epitopes 
and HLA-A1 and -A24 motif-bearing peptide epitopes are used in conjunction with DR 
supermotif-bearing epitopes and/or DR3 epitopes (Figure 2). Preferred epitopes are 
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identified, for example, in Tables 6-9 and Figures 1 A-4. HLA class I supermotif or motif- 
bearing peptide epitopes derived from multiple HIV antigens, are selected such that 
multiple supermotifs/motifs are represented to ensure broad population coverage. 
Similarly, HLA class II epitopes are selected from multiple HIV antigens to provide broad 
population coverage, i.e. both HLA DR- 1-4-7 supermotif-bearing epitopes and HLA DR-3 
motif-bearing epitopes are selected for inclusion in the minigene construct. The selected 
CTL and HTL epitopes are then incorporated into a minigene for expression in an 
expression vector. 

[00407] Such a construct may additionally include sequences that direct the HTL epitopes 

to the endoplasmic reticulum. For example, the Ii protein may be fused to one or more 
HTL epitopes as described in co-pending application U.S. S.N. 09/311,784 filed 5/13/99, 
wherein the CLIP sequence of the Ii protein is removed and replaced with an HLA class II 
epitope sequence os that HLA class II epitope is directed to the endoplasmic reticulum, 
where the epitope binds to an HLA class II molecules. 

[00408] This example illustrates the methods to be used for construction of a minigene- 

bearing expression plasmid. Other expression vectors that may be used for minigene 
compositions are available and known to those of skill in the art. 

[00409] The minigene DNA plasmid contains a consensus Kozak sequence and a consensus 

murine kappa Ig-light chain signal sequence followed by CTL and/or HTL epitopes 
selected in accordance with principles disclosed herein. The construct can also include, 
for example, The sequence encodes an open reading frame fused to the Myc and His 
antibody epitope tag coded for by the pcDNA 3.1 Myc-His vector. 

[00410] Overlapping oligonucleotides, for example eight oligonucleotides, averaging 

approximately 70 nucleotides in length with 15 nucleotide overlaps, are synthesized and 
HPLC -purified. The oligonucleotides encode the selected peptide epitopes as well as 
appropriate linker nucleotides, Kozak sequence, and signal sequence. The final 
multiepitope minigene is assembled by extending the overlapping oligonucleotides in 
three sets of reactions using PCR. A Perkin/Elmer 9600 PCR machine is used and a total 
of 30 cycles are performed using the following conditions: 95°C for 15 sec, annealing 
temperature (5° below the lowest calculated Tm of each primer pair) for 30 sec, and 72°C 
for 1 min. 

[00411] For the first PCR reaction, 5 \ig of each of two oligonucleotides are annealed and 

extended: Oligonucleotides 1+2, 3+4, 5+6, and 7+8 are combined in 100 jal reactions 
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containing Pfu polymerase buffer (lx= 10 mM KCL, 10 mM (NH 4 ) 2 S0 4 , 20 mM Tris- 
chloride, pH 8.75, 2 mM MgS0 4 , 0.1% Triton X-100, 100 ng/ml BSA), 0.25 mM each 
dNTP, and 2.5 U of Pfu polymerase. The full-length dimer products are gel-purified, and 
two reactions containing the product of 1+2 and 3+4, and the product of 5+6 and 7+8 are 
mixed, annealed, and extended for 10 cycles. Half of the two reactions are then mixed, 
and 5 cycles of annealing and extension carried out before flanking primers are added to 
amplify the full length product for 25 additional cycles. The full-length product is gel- 
purified and cloned into pCR-blunt (Invitrogen) and individual clones are screened by 
sequencing. 

EXAMPLE 8. THE PLASMID CONSTRUCT AND THE DEGREE TO WHICH IT 

INDUCES EMMUNOGENICITY. 

[00412] The degree to which a plasmid construct, for example a plasmid constructed in 

accordance as above is able to induce immunogenicity can be evaluated in vitro by testing 
for epitope presentation by APC following transduction or transfection of the APC with an 
epitope-expressing nucleic acid construct. Such a study determines "antigenicity" and 
allows the use of human APC. The assay determines the ability of the epitope to be 
presented by the APC in a context that is recognized by a T cell by quantifying the density 
of epitope-HLA class I complexes on the cell surface. Quantitation can be performed by 
directly measuring the amount of peptide eluted from the APC (see, e.g., Sijts et al, J. 
Immunol 156:683-692, 1996; Demotz et al, Nature 342:682-684, 1989); or the number of 
peptide-HLA class I complexes can be estimated by measuring the amount of lysis or 
lymphokine release induced by infected or transfected target cells, and then determining 
the concentration of peptide necessary to obtained equivalent levels of lysis or lymphokine 
release (see, e.g., Kageyama et al, J. Immunol. 154:567-576, 1995). 

[00413] Atlernatively, immunogenicity can be evaluated through in vivo injections into 

mice and subsequent in vitro assessment of CTL and HTL activity, which are analysed 
using cytotoxicity and proliferation assays, respectively, as detailed e.g., in copending 
U.S.S.N. 09/311,784 filed 5/13/99 and Alexander etal, Immunity 1:751-761, 1994. 

[00414] For example, to assess the capacity of a DNA minigene construct (e.g., a pMin 

minigene construct generated as decribed in U.S.S.N. 09/311,784) containing at least one 
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HLA-A2 supermotif peptide to induce CTLs in vivo, HLA-A2.1/K b transgenic mice, for 
example, are immunized intramuscularly with 100 \xg of naked cDNA. As a means of 
comparing the level of CTLs induced by cDNA immunization, a control group of animals 
is also immunized with an actual peptide composition that comprises multiple epitopes 
synthesized as a single polypeptide as they would be encoded by the minigene. 
[00415] Splenocytes from immunized animals are stimulated twice with each of the 

respective compositions (peptide epitopes encoded in the minigene or the polyepitopic 
peptide), then assayed for peptide-specific cytotoxic activity in a 51 Cr release assay. The 
results indicate the magnitude of the CTL response directed against the A2 -restricted 
epitope, thus indicating the in vivo immunogenicity of the minigene vaccine and 
polyepitopic vaccine. It is, therefore, found that the minigene elicits immune responses 
directed toward the HLA-A2 supermotif peptide epitopes as does the polyepitopic peptide 
vaccine. A similar analysis is also performed using other HLA-A3 and HLA-B7 
transgenic mouse models to assess CTL induction by HLA-A3 and HLA-B7 motif or 
supermotif epitopes. 

[00416] To assess the capacity of a class II epitope encoding minigene to induce HTLs in 

vivo, DR transgenic mice, or for those epitope that cross react with the appropriate mouse 
MHC molecule, I-A b -restricted mice, for example, are immunized intramuscularly with 
100 |Ltg of plasmid DNA. As a means of comparing the level of HTLs induced by DNA 
immunization, a group of control animals is also immunized with an actual peptide 
composition emulsified in complete Freund's adjuvant. CD4+ T cells, i.e. HTLs, are 
purified from splenocytes of immunized animals and stimulated with each of the 
respective compositions (peptides encoded in the minigene). The HTL response is 
measured using a 3 H-thymidine incorporation proliferation assay, {see, e.g., Alexander et 
al. Immunity 1:751-761, 1994). The results indicate the magnitude of the HTL response, 
thus demonstrating the in vivo immunogenicity of the minigene. 

[00417] DNA minigenes, constructed as described above or below, may also be evaluated 

as a vaccine in combination with a boosting agent using a prime boost protocol. The 
boosting agent can consist of recombinant protein (e.g., Barnett et al, Aids Res. and 
Human Retroviruses 14, Supplement 3:S299-S309, 1998) or recombinant vaccinia, for 
example, expressing a minigene or DNA encoding the complete protein of interest (see, 
e.g., Hanke et al, Vaccine 16:439-445, 1998; Sedegah et al, Proc. Natl Acad. Sci USA 
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95:7648-53, 1998; Hanke and McMichael, Immunol Letters 66:177-181, 1999; and 
Robinson et ai, Nature Med. 5:526-34, 1999). 

[00418] For example, the efficacy of the DNA minigene used in a prime boost protocol is 

initially evaluated in transgenic mice. In this example, A2.1/K b transgenic mice are 
immunized IM with 100 jug of a DNA minigene encoding the immunogenic peptides 
including at least one HLA-A2 supermotif-bearing peptide. After an incubation period 
(ranging from 3-9 weeks), the mice are boosted IP with 10 7 pfu/mouse of a recombinant 
vaccinia virus expressing the same sequence encoded by the DNA minigene. Control 
mice are immunized with 100 |ag of DNA or recombinant vaccinia without the minigene 
sequence, or with DNA encoding the minigene, but without the vaccinia boost. After an 
additional incubation period of two weeks, splenocytes from the mice are immediately 
assayed for peptide-specific activity in an ELISPOT assay. Additionally, splenocytes are 
stimulated in vitro with the A2 -restricted peptide epitopes encoded in the minigene and 
recombinant vaccinia, then assayed for peptide-specific activity in an EFN-y ELISA. 

[00419] It is found that the minigene utilized in a prime-boost protocol elicits greater 

immune responses toward the HLA-A2 supermotif peptides than with DNA alone. Such 
an analysis can also be performed using HLA-A1 1 or HLA-B7 transgenic mouse models 
to assess CTL induction by HLA-A3 or HLA-B7 motif or supermotif epitopes. 

[00420] The use of prime boost protocols in humans is described in below. 

EXAMPLE 9. PEPTIDE COMPOSITION FOR PROPHYLACTIC USES 

[00421] Vaccine compositions of the present invention can be used to prevent HIV 

infection in persons who are at risk for such infection. For example, a polyepitopic 
peptide epitope composition (or a nucleic acid comprising the same) containing multiple 
CTL and HTL epitopes, which are also selected to target greater than 80% of the 
population, is administered to individuals at risk for HIV infection. 

[00422] For example, a peptide-based composition can be provided as a single polypeptide 

that encompasses multiple epitopes. The vaccine is typically administered in a 
physiological solution that comprises an adjuvant, such as Incomplete Freunds Adjuvant. 
The dose of peptide for the initial immunization is from about 1 to about 50,000 ^ig, 
generally 100-5,000 ^g, for a 70 kg patient. The initial administration of vaccine is 
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followed by booster dosages at 4 weeks followed by evaluation of the magnitude of the 
immune response in the patient, by techniques that determine the presence of epitope- 
specific CTL populations in a PBMC sample. Additional booster doses are administered 
as required. The composition is found to be both safe and efficacious as a prophylaxis 
against HIV infection. 

[00423] Alternatively, a composition typically comprising transfecting agents can be used 

for the administration of a nucleic acid-based vaccine in accordance with methodologies 
known in the art and disclosed herein. 

EXAMPLE 10. POLYEPITOPIC VACCINE COMPOSITIONS DERIVED FROM 

NATIVE HIV SEQUENCES 

[00424] A native HIV polyprotein sequence is screened, preferably using computer 

algorithms defined for each class I and/or class II supermotif or motif, to identify 
"relatively short" regions of the polyprotein that comprise multiple epitopes and is 
preferably less in length than an entire native antigen. This relatively short sequence that 
contains multiple distinct, even overlapping, epitopes is selected and used to generate a 
minigene construct. The construct is engineered to express the peptide, which corresponds 
to the native protein sequence. The "relatively short" peptide is generally less than 250 
amino acids in length, often less than 100 amino acids in length, preferably less than 75 
amino acids in length, and more preferably less than 50 amino acids in length. The protein 
sequence of the vaccine composition is selected because it has maximal number of 
epitopes contained within the sequence, i.e., it has a high concentration of epitopes. As 
noted herein, epitope motifs may be nested or overlapping, for example, two 9-mer 
epitopes and one 10-mer epitope can be present in a 10 amino acid peptide. Such a 
vaccine composition is administered for therapeutic or prophylactic purposes. 

[00425] The vaccine composition will preferably include, for example, three CTL epitopes 

and at least one HTL epitope from HIV. This polyepitopic native sequence is 
administered either as a peptide or as a nucleic acid sequence which encodes the peptide. 
Alternatively, an analog can be made of this native sequence, whereby one or more of the 
epitopes comprise substitutions that alter the cross-reactivity and/or binding affinity 
properties of the polyepitopic peptide. 
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[00426] The embodiment of this example provides for the possibility that an as yet 

undiscovered aspect of immune system processing will apply to the native nested 
sequence and thereby facilitate the production of therapeutic or prophylactic immune 
response-inducing vaccine compositions. Additionally such an embodiment provides for 
the possibility of motif-bearing epitopes for an HLA makeup that is presently unknown. 
Furthermore, this embodiment (absent analogs) directs the immune response to multiple 
peptide sequences that are actually present in native HIV antigens thus avoiding the need 
to evaluate any junctional epitopes. Lastly, the embodiment provides an economy of scale 
when producing nucleic acid vaccine compositions. 

[00427] Related to this embodiment, computer programs can be derived in accordance with 

principles in the art, which identify in a target sequence, the greatest number of epitopes 
per sequence length. 

EXAMPLE 11. POLYEPITOPIC VACCINE COMPOSITIONS DIRECTED TO 

MULTIPLE DISEASES 

[00428] The HIV peptide epitopes of the present invention are used in conjunction with 

peptide epitopes from target antigens related to one or more other diseases, to create a 
vaccine composition that is useful for the prevention or treatment of HIV as well as the 
one or more other disease(s). Examples of the other diseases include, but are not limited 
to, HCV and HBV. 

[00429] For example, a polyepitopic peptide composition comprising multiple CTL and 

HTL epitopes that target greater than 98% of the population may be created for 
administration to individuals at risk for both HBV and HIV infection. The composition 
can be provided as a single polypeptide that incorporates the multiple epitopes from the 
various disease-associated sources, or can be administered as a composition comprising 
one or more discrete epitopes. 

EXAMPLE 12. USE OF PEPTIDES TO EVALUATE AN IMMUNE RESPONSE 

[00430] Peptides of the invention may be used to analyze an immune response for the 

presence of specific CTL or HTL populations directed to HIV. Such an analysis may be 
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performed in a manner as that described by Ogg et ah, Science 279:2103-2106, 1998. In 
the following example, peptides in accordance with the invention are used as a reagent for 
diagnostic or prognostic purposes, not as an immunogen. 
[00431] In this example highly sensitive human leukocyte antigen tetrameric complexes 

("tetramers") are used for a cross-sectional analysis of, for example, HIV HLA-A*0201- 
specific CTL frequencies from HLA A*0201 -positive individuals at different stages of 
infection or following immunization using an HIV peptide containing an A*0201 motif. 
Tetrameric complexes are synthesized as described (Musey et al, N. Engl. J. Med. 
337:1267, 1997). Briefly, purified HLA heavy chain (A*0201 in this example) and p2- 
microglobulin are synthesized by means of a prokaryotic expression system. The heavy 
chain is modified by deletion of the transmembrane-cytosolic tail and COOH-terminal 
addition of a sequence containing a BirA enzymatic biotinylation site. The heavy chain, 
p2-microglobulin, and peptide are refolded by dilution. The 45-kD refolded product is 
isolated by fast protein liquid chromatography and then biotinylated by BirA in the 
presence of biotin (Sigma, St. Louis, Missouri), adenosine 5 'triphosphate and magnesium. 
Streptavidin-phycoerythrin conjugate is added in a 1:4 molar ratio, and the tetrameric 
product is concentrated to 1 mg/ml. The resulting product is referred to as tetramer- 
phycoerythrin. 

[00432] For the analysis of patient blood samples, approximately one million PBMCs are 

centrifuged at 300 x g for 5 minutes and resuspended in 50 \i\ of cold phosphate-buffered 
saline. Tri-color analysis is performed with the tetramer-phycoerythrin, along with anti- 
CD8-Tricolor, and anti-CD38. The PBMCs are incubated with tetramer and antibodies on 
ice for 30 to 60 min and then washed twice before formaldehyde fixation. Gates are 
applied to contain >99.98% of control samples. Controls for the tetramers include both 
A*0201 -negative individuals and A* 0201 -positive uninfected donors. The percentage of 
cells stained with the tetramer is then determined by flow cytometry. The results indicate 
the number of cells in the PBMC sample that contain epitope-restricted CTLs, thereby 
readily indicating the extent of immune response to the HIV epitope, and thus the stage of 
infection with HIV, the status of exposure to HIV, or exposure to a vaccine that elicits a 
protective or therapeutic response. 
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EXAMPLE 13. USE OF PEPTIDE EPITOPES TO EVALUATE RECALL RESPONSES 



[00433] The peptide epitopes of the invention are used as reagents to evaluate T cell 

responses, such as acute or recall responses, in patients. Such an analysis may be 
performed on patients who have recovered from infection, who are chronically infected 
with HIV, or who have been vaccinated with an HIV vaccine. 

[00434] For example, the class I restricted CTL response of persons who have been 

vaccinated may be analyzed. The vaccine may be any HIV vaccine. PBMC are collected 
from vaccinated individuals and HLA typed. Appropriate peptide epitopes of the 
invention that, optimally, bear supermotifs to provide cross-reactivity with multiple HLA 
supertype family members, are then used for analysis of samples derived from individuals 
who bear that HLA type. 

[00435] PBMC from vaccinated individuals are separated on Ficoll-Histopaque density 

gradients (Sigma Chemical Co., St. Louis, MO), washed three times in HBSS (GDBCO 
Laboratories), resuspended in RPMI-1640 (GD3CO Laboratories) supplemented with L- 
glutamine (2mM), penicillin (50U/ml), streptomycin (50 |ag/ml), and Hepes (lOmM) 
containing 10% heat-inactivated human AB serum (complete RPMI) and plated using 
microculture formats. A synthetic peptide comprising an epitope of the invention is added 
at 10 jag/ml to each well and HBV core 128-140 epitope is added at 1 |ig/ml to each well 
as a source of T cell help during the first week of stimulation. 

[00436] In the microculture format, 4 x 10 5 PBMC are stimulated with peptide in 8 

replicate cultures in 96-well round bottom plate in 100 ^il/well of complete RPMI. On 
days 3 and 10, 100 ml of complete RPMI and 20 U/ml final concentration of rIL-2 are 
added to each well. On day 7 the cultures are transferred into a 96-well flat-bottom plate 
and restimulated with peptide, rIL-2 and 10 5 irradiated (3,000 rad) autologous feeder cells. 
The cultures are tested for cytotoxic activity on day 14. A positive CTL response requires 
two or more of the eight replicate cultures to display greater than 10% specific 51 Cr 
release, based on comparison with uninfected control subjects as previously described 
(Rehermann, et al., Nature Med. 2:1104,1108, 1996; Rehermann et al., J. Clin. Invest. 
97:1655-1665, 1996; and Rehermann et al. J. Clin. Invest. 98:1432-1440, 1996). 

[00437] Target cell lines are autologous and allogeneic EBV-transformed B-LCL that are 

either purchased from the American Society for Histocompatibility and Immunogenetics 
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(ASHI, Boston, MA) or established from the pool of patients as described (Guilhot, et ah 
J. Virol. 66:2670-2678, 1992). 

[00438] Cytotoxicity assays are performed in the following manner. Target cells consist of 

either allogeneic HLA-matched or autologous EBV-transformed B lymphoblastoid cell 
line that are incubated overnight with the synthetic peptide epitope of the invention at 10 
nM, and labeled with 100 jaCi of 51 Cr (Amersham Corp., Arlington Heights, IL) for 1 hour 
after which they are washed four times with HBSS. 

[00439] Cytolytic activity is determined in a standard 4-h, split well 51 Cr release assay 

using U-bottomed 96 well plates containing 3,000 targets/well. Stimulated PBMC are 
tested at effector/target (E/T) ratios of 20-50:1 on day 14. Percent cytotoxicity is 
determined from the formula: 100 x [(experimental release-spontaneous 
release)/maximum release-spontaneous release)]. Maximum release is determined by lysis 
of targets by detergent (2% Triton X-100; Sigma Chemical Co., St. Louis, MO). 
Spontaneous release is <25% of maximum release for all experiments. 

[00440] The results of such an analysis indicate the extent to which HLA-restricted CTL 

populations have been stimulated by previous exposure to HIV or an HIV vaccine. 

[00441] The class II restricted HTL responses may also be analyzed. Purified PBMC are 

cultured in a 96-well flat bottom plate at a density of 1.5x1 0 5 cells/well and are stimulated 
with 10 |ag/ml synthetic peptide, whole antigen, or PHA. Cells are routinely plated in 
replicates of 4-6 wells for each condition. After seven days of culture, the medium is 
removed and replaced with fresh medium containing lOU/ml IL-2. Two days later, 1 \xC\ 
3 H-thymidine is added to each well and incubation is continued for an additional 1 8 hours. 
Cellular DNA is then harvested on glass fiber mats and analyzed for 3 H-thymidine 
incorporation. Antigen-specific T cell proliferation is calculated as the ratio of 3 H- 
thymidine incorporation in the presence of antigen divided by the 3 H-thymidine 
incorporation in the absence of antigen. 

EXAMPLE 14. INDUCTION OF SPECIFIC CTL RESPONSE IN HUMANS 

[00442] A human clinical trial for an immunogenic composition comprising CTL and HTL 

epitopes of the invention is set up as an IND Phase I, dose escalation study and carried out 
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as a randomized, double-blind, placebo-controlled trial. Such a trial is designed, for 

example, as follows: 

[00443] A total of about 27 subjects are enrolled and divided into 3 groups: 

Group I: 3 subjects are injected with placebo and 6 subjects are injected with 5 ^g of 
peptide composition; 

Group II: 3 subjects are injected with placebo and 6 subjects are injected with 50 
peptide composition; 

Group III: 3 subjects are injected with placebo and 6 subjects are injected with 500 |ig of 
peptide composition. 

[00444] After 4 weeks following the first injection, all subjects receive a booster 

inoculation at the same dosage. 

[00445] The endpoints measured in this study relate to the safety and tolerability of the 

peptide composition as well as its immunogenicity. Cellular immune responses to the 
peptide composition are an index of the intrinsic activity of this the peptide composition, 
and can therefore be viewed as a measure of biological efficacy. The following 
summarize the clinical and laboratory data that relate to safety and efficacy endpoints. 

[00446] Safety: The incidence of adverse events is monitored in the placebo and drug 

treatment group and assessed in terms of degree and reversibility. 

[00447] Evaluation of Vaccine Efficacy: For evaluation of vaccine efficacy, subjects are 

bled before and after injection. Peripheral blood mononuclear cells are isolated from fresh 
heparinized blood by Ficoll-Hypaque density gradient centrifugation, aliquoted in freezing 
media and stored frozen. Samples are assayed for CTL and HTL activity. 

[00448] The vaccine is found to be both safe and efficacious. 

EXAMPLE 15. PHASE II TRIALS IN PATIENTS INFECTED WITH HIV 

[00449] Phase II trials are performed to study the effect of administering the CTL-HTL 

peptide compositions to HIV-infected patients. The main objectives of the trials are to 
determine an effective dose and regimen for inducing CTLs in chronically infected HIV 
patients, to establish the safety of inducing a CTL and HTL response in these patients, and 
to see to what extent activation of CTLs improves the clinical picture of chronically 
infected HIV patients, as manifested by a reduction in viral load and an increase in CD4 + 
cells counts. Such a study is designed, for example, as follows: 
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[00450] The studies are performed in multiple centers. The trial design is an open-label, 

uncontrolled, dose escalation protocol wherein the peptide composition is administered as 
a single dose followed six weeks later by a single booster shot of the same dose. The 
dosages are 50, 500 and 5,000 micrograms per injection. Drug-associated adverse effects 
(severity and reversibility) are recorded. 

[00451] There are three patient groupings. The first group is injected with 50 micrograms 

of the peptide composition and the second and third groups with 500 and 5,000 
micrograms of peptide composition, respectively. The patients within each group range in 
age from 21-65, include both males and females, and represent diverse ethnic 
backgrounds. All of them are infected with HIV for over five years and are HCV, HBV 
and delta hepatitis virus (HDV) negative, but have positive levels of HIV antigen. 

[00452] The viral load and CD4 + levels are monitored to assess the effects of administering 

the peptide compositions. The vaccine composition is found to be both safe and 
efficacious in the treatment of HIV infection. 



EXAMPLE 16. INDUCTION OF CTL RESPONSES USING A PRIME BOOST 

PROTOCOL 

[00453] A prime boost protocol can also be used for the administration of the vaccine to 

humans. Such a vaccine regimen can include an initial administration of, for example, 
naked DNA followed by a boost using recombinant virus encoding the vaccine, or 
recombinant protein/polypeptide or a peptide mixture administered in an adjuvant. 

[00454] For example, the initial immunization is performed using an expression vector, 

such as that constructed above, in the form of naked nucleic acid administered IM (or SC 
or ID) in the amounts of 0.5-5 mg at multiple sites. The nucleic acid (0.1 to 1000 (ag) can 
also be administered using a gene gun. Following an incubation period of 3-4 weeks, a 
booster dose is then administered. The booster is, for example, recombinant fowlpox virus 
administered at a dose of 5-10 7 to 5xl0 9 pfu. An alternative recombinant virus, such as an 
MVA, canarypox, adenovirus, or adeno-associated virus, can also be used for the booster, 
or the polyepitopic protein or a mixture of the peptides can be administered. For 
evaluation of vaccine efficacy, patient blood samples are obtained before immunization as 
well as at intervals following administration of the initial vaccine and booster doses of the 
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vaccine. Peripheral blood mononuclear cells are isolated from fresh heparinized blood by 
Ficoll-Hypaque density gradient centrifugation, aliquoted in freezing media and stored 
frozen. Samples are assayed for CTL and HTL activity. 
[00455] Analysis of the results indicates that a magnitude of sufficient response to achieve 

protective immunity against HIV is generated. 

EXAMPLE 17. ADMINISTRATION OF VACCINE COMPOSITIONS USING 

DENDRITIC CELLS 

[00456] Vaccines comprising peptide epitopes of the invention can be administered using 

APCs, or '^professional" APCs such as DC. In this example, the peptide-pulsed DC are 
administered to a patient to stimulate a CTL response in vivo. In this method, dendritic 
cells are isolated, expanded, and pulsed with a vaccine comprising peptide CTL and HTL 
epitopes of the invention. The dendritic cells are infused back into the patient to elicit 
CTL and HTL responses in vivo. The induced CTL and HTL then destroy or facilitate 
destruction of the specific target cells that bear the proteins from which the epitopes in the 
vaccine are derived. 

[00457] For example, a cocktail of epitope-b earing peptides is administered ex vivo to 

PBMC, or isolated DC therefrom. A pharmaceutical to facilitate harvesting of DC can be 
used, such as Progenipoietin™ (Monsanto, St. Louis, MO) or GM-CSF/IL-4. After 
pulsing the DC with peptides and prior to reinfusion into patients, the DC are washed to 
remove unbound peptides. 

[00458] As appreciated clinically, and readily determined by one of skill based on clinical 

outcomes, the number of DC reinfused into the patient can vary {see, e.g., Nature Med. 
4:328, 1998; Nature Med. 2:52, 1996 and Prostate 32:272, 1997). Although 2-50 x 10 6 
DC per patient are typically administered, larger number of DC, such as 10 7 or 10 8 can 
also be provided. Such cell populations typically contain between 50-90% DC. 

[00459] In some embodiments, peptide-loaded PBMC are injected into patients without 

purification of the DC. For example, PBMC containing DC generated after treatment with 
an agent such as Progenipoietin™ are injected into patients without purification of the DC. 
The total number of PBMC that are administered often ranges from 10 8 to 10 10 . 
Generally, the cell doses injected into patients is based on the percentage of DC in the 



114 



blood of each patient, as determined, for example, by immunofluorescence analysis with 
specific anti-DC antibodies. Thus, for example, if Progenipoietin™ mobilizes 2% DC in 
the peripheral blood of a given patient, and that patient is to receive 5 x 10 6 DC, then the 
patient will be injected with a total of 2.5 x 10 8 peptide-loaded PBMC. The percent DC 
mobilized by an agent such as Progenipoietin™ is typically estimated to be between 2- 
10%, but can vary as appreciated by one of skill in the art. 

Ex vivo activation of CTL/HTL responses 

[00460] Alternatively, ex vivo CTL or HTL responses to HIV antigens can be induced by 

incubating in tissue culture the patient's, or genetically compatible, CTL or HTL precursor 
cells together with a source of APC, such as DC, and the appropriate immunogenic 
peptides. After an appropriate incubation time (typically about 7-28 days), in which the 
precursor cells are activated and expanded into effector cells, the cells are infused back 
into the patient, where they will destroy or facilitate destruction of their specific target 
cells. 

[00461] It is understood that the examples and embodiments described herein are for 

illustrative purposes only and that various modifications or changes in light thereof will be 
suggested to persons skilled in the art and are to be included within the spirit and purview 
of this application and scope of the appended claims. All publications, patents, patent 
applications and sequence listings cited herein are hereby incorporated by reference in 
their entirety for all purposes. 
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B*3501 


P 




L, M, F, W, Y, /, V, A 


B51 


P 




L, I, V, F, W, Y, A, M 


B*5301 


P 




I,M,F,W,Y,4 L, V 


B*5401 


P 




A, T, I, V, L, M, F, W, 
Y 



Bolded residues are preferred, italicized residues are tolerated: A peptide is considered 
motif-bearing if it has primary anchors at each primary anchor position for a motif or 
supermotif as specified in the above table. 
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TABLE 2 



SUPERMOTIFS 


POSITION 


POSITION 


POSITION 




2 (Primary 
Anchor) 


3 (Primary 
Anchor) 


C Terminus (Primary 
Anchor) 


Al 


T,I,A V,M,S 




F, W, Y 


A2 


V, a A, T 




I, V, L, M, A, T 


A3 


V, S, M, A, T, L, 
I 




R, K 


A24 


Y, F, W, I, V, L, 
M, T 




F, I, Y, W, L, M 


B7 


P 




V, I, L, F, M, W, Y, A 


B27 


R, H, K 




F, Y, L, W, M, I, V, A 


B58 


A,T,S 




F, W, Y, L, I, V, M, A 


B62 


Q,L,/, V.M.P 




F, W, Y, M, I V, L, A 










MOTIFS 








Al 


T, S,M 




Y 


Al 




D, Eyi S 


Y 


A2.1 


V, Q, A, r* 




V, L, I, M y A, T 


A3. 2 


L,M,V,I, S,A, 
T, F, C, G, D 




K, Y, R, H, F, A \ 


All 


V, T, M, L, I, S, 

A, G, N, C, D, F 




K,R,H,Y 


A24 


Y,F,W 




F,L,I,W 



*If 2 is V, or Q, the C-term is not L 



Bolded residues are preferred, italicized residues are tolerated: A peptide is considered 
motif-bearing if it has primary anchors at each primary anchor position for a motif or 
supermotif as specified in the above table. 
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Table 6. Recognition of variant peptides by CTL generated after one and five stimulations with 
the parent peptide. 



A. Gag 386 (VLAEAMSQV) 





Binding ! 


1 Stimulation 


5 Stimulations 


Peptide Sequence 


IC50(nM) 


(SU) 


(SU) 


VLAEAMSQV 


49.9 


31.6 


222.0 


VLAEAMSQA 


23.8 i 


17.0 


133.5 


VLAEAMSQI 


70.9 | 


21.2 


246.1 


VLAEAMSKV 


230.5 j 


10.8 


130.9 


VLAEAMSKA 


69.4 • 


NT 


36.6 


ILAEAMSQA 


29.3 i 


4.0 


49.7 


ILAEAMSKA 


72.4 i 






VLAEAMAAA 


17 ! 


16.3 


90.3 



B. Env 134 (KLTPLCVTL) 



KLTPLCVTL 


I 77.0 


278.4 


683.6 


KITPLCVTL 


• 461 


231.8 


700.8 


QLTPLCVTL 


j 63.6 


166.2 


361.5 


QITPLCVTL 


I 975 


105.0 


166.9 


ELTPLCVTL 


i 7190 


91.7 


100.0 


KLTPFCVTL 


i 87.3 


36.1 


75.4 


KLTPLCVIL 


I 356 


77.2 


29.1 


KLTPLCVPL 


14.6 


9.6 


14.8 



Table 7. Conservation of EP HIV-1090 epitopes across clades, calculated as identity or 
immunological conservation 



Total Clade B Clade C 



Protein 


Sequence 


Identity Imm. Cons. Identity Imm. Cons. Identity 


Imm. Cons. 


Pol 498 


ILKEPVHGV 


62% 


87% 


77% 


86% 


74% 


95% 


Gag 386 


VLAEAMSQV 


32% 


93% 


68% 


91% 


5% 


94% 


Pol 448 


KLVGKLNWA 


95% 


96% 


95% 


95% 


95% 


98% 


Env 134 


KLTPLCVTL 


80% 


93% 


90% 


95% 


89% 


98% 


Vpr62 


RILQQLLFI 


51% 


93% 


68% 


91% 


61% 


95% 


Nef 221 


LTFGWCFKL 


49% 


74% 


77% 


91% 


47% 


81% 


Gag 271 


MTNNPPIPV 


20% 


25% 


91% 


95% 


8% 


19% 


Env 47 


VTVYYGVPVWK 


59% 


87% 


95% 


100% 


61% 


92% 


Pol 929 


QMAVFIHNFK 


84% 


98% 


100% 


100% 


94% 


97% 


Pol 98 


VTIKIGGQLK 


11% 


71% 


59% 


91% 


2% 


89% 


Pol 971 


KIQNFRVYYR 


80% 


86% 


91% 


95% 


79% 


89% 


Pol 347 


AIFQSSMTK 


53% 


75% 


77% 


82% 


44% 


79% 


Pol 722 


KVYLAWVPAHK 


14% 


97% 


82% 


95% 


3% 


97% 


Env 61 


TTLFCASDAK 


72% 


89% 


90% 


100% 


69% 


92% 


Nef 94 


FPVRPQVPL 


81% 


93% 


77% 


95% 


82% 


94% 


Gag 545 


YPLASLRSLF 


7% 


29% 


45% 


95% 


0% 


0% 


Rev 75 


VPLQLPPL 


44% 


78% 


68% 


77% 


27% 


79% 


Env 259 


IPIHYCAPA 


74% 


95% 


45% 


95% 


79% 


97% 


Gag 237 


HPVHAGPIA 


27% 


54% 


68% 


95% 


44% 


94% 


Pol 893 


IPYNPQSQGW 


92% 


96% 


82% 


95% 


240% 


97% 


Env 250 


CPKVSFEPI 


45% 


91% 


77% 


100% 


45% 


97% 




Mean 


54% 


81% 


77% 


93% 


59% 


84% 




n= 


167 




22 




62 
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|Table 8. HIV Peptides predicted to be immunologically conserved 



























Sequence 
Distribution 












Subtype 


Protein 


Sequence 


Conserved 
Epitopes* 


SEQ ID NO 


All 


A 


B 


C 


D 


G 


Pol 498 


ILKEPVHGV 


ILKEPVHGV 


69 


104 


1 


17 


46 


2 


2 






ILREPVHGV 


91 


12 






5 




1 






ILKEPVHGA 


92 


10 






2 


1 








ILKDPVHGV 


93 


8 


5 














KLKEPVHGV 


94 


3 
















ILKDPVHGA 


95 


2 


2 














ILKNPVHGV 


96 


2 
































Gag 3 86 


VLAEAMSQV 


VLAEAMSQA 


16 


67 


2 


1 


36 


3 


3 






VLAEAMSQV 


10 


54 


7 


15 


3 


1 








VLAEAMSQT 


99 


11 






9 










VLAEAMSHA 


100 


6 






4 










ILAEAMSQV 


101 


5 




3 












ILAEAMSQA 


58 


3 






2 










VLAEAMSHV 


103 


2 
































Pol 448 


KLVGKLNWA 


KLVGKLNWA 


72 


158 


9 


21 


59 


3 


3 






KLIGKLNWA 


105 


1 
































Env 134 


KLTPLCVTL 


KLTPLCVTL 


9 


134 


8 


19 


55 










QLTPLCVTL 


19 


5 


2 


1 












KLTPLCVAL 


108 


3 
















RLTPLCVTL 


109 


3 






3 










KITPLCVTL 


18 


2 
































Vpr 62 


RILQQLLFI 


RILQQLLFI 


11 


86 


1 


15 


28 


4 


3 






RILQQLLFV 


112 


21 


2 




2 










RTLQQLLFI 


113 


10 




2 


4 










RTLQQLLFV 


114 


10 






1 










RILQQLLFT 


115 


6 






2 










RMLQQLLFI 


116 


4 




1 


3 










RVLQQLLFI 


117 


3 






3 


























Nef 221 


LTFGWCFKL 


LTFGWCFKL 


74 


82 


8 


17 


29 




3 






LTFGWCYKL 


119 


31 


1 


2 


17 










LTLGWCFKL 


120 


4 






1 
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Gag 271 


MTNNPPIPV 


MTSNPPIPV 


26 


60 


3 




24 


4 


1 






MTNNPPIPV 


25 


33 




20 


5 










MTSNPPVPV 


123 


26 


1 




15 




1 






MTGNPPIPV 


124 


15 


5 




1 










MTGNPPVPV 


125 


9 






5 










MTNNPPVPV 


126 


6 






6 










MTANPPVPV 


127 


3 






2 


























Env 4 7 


T TrpT TVVPU TJT 7T A 7 If 

VJ. V X XvjVxtVvvJX 


v x v i ivjv r v ni\. 


1 7. 


QQ 
-7 J7 




9 1 




~J 








VTVYYGVPVWR 


129 


40 


1 




18 










VTIYYGVPVWK 


130 


2 


































yiYLfW r X riJN r J\. 




7 7 


Ijj 


X u 


9 9 


3 O 


A 
*± 


-3 
•5 






QMAVFVHNFK 


132 


3 






1 










QMAVFVHNYK 


133 


2 
































Pol 98 


VTIKIGGQLK 


VSIKVGGQIK 


12 


30 






30 










VTIKIGGQLK 


78 


18 




13 


1 










VTVKIGGQLK 


136 


11 


1 


1 




1 








VTVRIGGQLK 


137 


6 


3 














VSIKVGGQIR 


138 


6 






6 










VSTRVGGOIK 


13 9 


4 






4 










VTTRTGGOTiK 

V X J- XV-L VJVJVy,/-!— 1 IV 


140 


3 




2 












VTVKI GGQLR 


141 


3 


1 














V X V I\. V VjVj^Xjxv 


1 4 9 


o 
































FOX y / X 


VTAMTPD^rVVD 

JxxyJMr KvliK 


IvXylNr RV I IK. 


7 q 


1 "2. "3. 
X J o 


O 


9 n 


4 Q 


A 
*± 


-3 






















Pol ~*47 


rii. it ^/ o on ± is. 


AIFOSSMTK 


80 


88 


5 


17 


27 


3 


2 






AIFQCSMTK 


145 


19 




2 


5 










AIFQSSMTR 


146 


13 




1 


11 




1 






ATFOASMTK 


147 


9 


1 




1 










SIFQSSMTK 


148 


9 


3 




6 










AIFQYSMTK 


149 


4 
















AIFQSTMTK 


150 


2 






1 


























Pol 722 


KVYLAWVPAHK 


KVYLSWVPAHK 


151 


56 


8 




12 


1 


3 






RVYLSWVPAHK 


152 


55 






41 










KVYLAWVPAHK 


81 


23 


1 


18 




3 





132 







KVYLTWVPAHK 


154 


5 




2 












KIYLSWVPAHK 


155 


5 






3 










RIYLSWVPAHK 


156 


5 






4 










KIYLAWVPAHK 


157 


2 




1 












QVYLTWVPAHK 


158 


2 
































Env 6 1 


TTLFCASDAK 


TTLFCASDAK 


82 


121 


9 


19 


41 


4 


1 






ATLFCASDAK 


160 


7 






7 










TILFCASDAK 


161 


6 
















PTLFCASDAK 


162 


2 






1 










TTLFCASDAR 


163 


2 




2 












TTLFCASEAK 


164 


2 




1 












ATLFCASDAR 


165 


2 






2 




























PVR POV P T . 

C XT \f XV XT V XT J-l 


FPVRPOVPL 


83 


135 


8 


17 


51 


4 


3 






FPVKPQVPL 


167 




1 


3 


2 










FPVRPQVPV 


168 


4 






2 


























Gag 54 5 


YPLASLRSLF 


EPLTSLKSLF* 


1 


22 






21 










YPLASLRSLF* 


2 


13 




5 




2 




*These two would not be predicted to XR. Would choose both to get 
maximal population coverage. 




YPLASLRSLF 


84 


11 




10 








YPLTSLKSLF 


172 


10 




1 




2 


1 


YPPLASLKSL 


173 


10 












YPLTSLRSLF 


174 


6 




4 








YPPLTSLKSL 


175 


6 
































Rev 7 5 


VPLQLPPL 


VPLQLPPL 


85 


64 


5 


15 


7 


4 


2 






VPLQLPPI 


177 


34 


2 


1 


19 










VPFQLPPI 


178 


26 






23 










VPFQLPPL 


179 


3 




1 






1 






















Env 259 


IPIHYCAPA 


IPIHYCAPA 


86 


124 


8 


10 


49 


3 


2 






IPIHYCTPA 


181 


25 


1 


8 


8 










IPIHFCAPA 


182 


3 




1 


1 


1 
























Gag 23 7 


HPVHAGPIA 


HPVHAGPIA 


87 


39 




15 


21 


1 








HPVHAGPVA 


184 


34 


1 


3 


27 


2 








HPVQAGPVA 


185 


12 




3 


6 


1 





133 









186 


2 






2 


























"D/^T Q Q *2 






ftp 
o o 




9 




60 


4 


3 






IPYNPQSQGVI 


188 


5 




3 












I PYNPQSQGAV 


189 


2 






1 


























Env 250 


CPKVSFEPI 


CPKVSFEPI 


89 


50 


5 


17 


3 


2 


0 






CPKVSFDPI 


191 


42 






33 










CPKVTFDPI 


192 


16 






13 




1 






CPKVTFEPI 


193 


13 


3 




1 




1 






CPKISFDPI 


194 


9 






5 










CPKISFEPI 


195 


7 




4 




1 








CPKVSWDPI 


196 


6 
















CPKVSFQPI 


197 


4 




1 









* The preferred epitopes are shown in bold 
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Table 9. Predicted immunological conservation for a panel of HLA-A2 restr: 



Source 


Parent 
Sequence 


HPV 
Strain 


Variant 
Sequences 


SEQ ID 
NO 


Predicted 
Immunogenic i t y 


Measured 
Immunogeni 
city (SU)* 


HPV16.E7.86 


TLGIVCPI 


16 


TLGIVCPI 


198 


+ 


103 . 7 






18 


TLSFVCPW 


199 










3 1 


SFGIVCPN 


200 










33 


TVNIVCPT 


201 












TLSFVCPW 


199 










52 


TLOWCPG 


203 










56 


ALTVTCPL 

XI. J — f X V X ^» 4- J — 1 


204 










—J CJ 


TCTIVCPS 

X V — • XXV V- X k— ' 


2 05 




















HPV3 1 . E6 . 11 


KLHELSSAL 


16 


KLPQLCTEL 


206 


- 








18 


KLPDLCTEL 


2 07 










2 1 


KLHELSSAL 


2 08 


+ 


26.3 ! 






33 


TLHDLCOAL 

x xxl xx-zxj \^^ruj 


2 09 










4. 5 
*± -j 


KT.PDLfTEL 

I VJ_J x XV XJ V • X J_j XJ 


2 07 










52 


TLHELCEVL 

x xj i. i i_j j_i v — i— t v xj 


211 










56 


SLHHLSEVL 

kJJUlliiliJkJU V XJ 


212 










58 


TLHDLCOAL 

x xj j. xxv xj ynu 


2 09 




















HPV18/45 .E6 
1 2 


KLPDLCTEL 


16 


KLPQLCTEL 


206 


+ 


15 .7 






18 


KLPDLCTEL 

I VXJ X XV XJ V — . X i—l XJ 


210 


+ 


212.7 






2 1 


KT.HRT.^AT. 
ivunj-jij o o JTT.XJ 


2 08 










33 


X XJ 1 1 XV XJ V_» 


2 0 9 










4. 5 


KTiPDT.PTF'T. 

XvxJ tz LJ XJ \_ i DJJ 


207 




2 05.1 






52 


TT.HKTiPEVTj 

x j_j n iii ±j v_ i_j v xj 


211 










5 

-J o 


ounnuoD v xj 


212 










CQ 
o 


TT.HDT.PDAT, 


\J -7 




















HPV52.E6.18 


VLEESVHEI 


16 


ELQTTIHDI 


222 


- 








18 


ELNTSLODI 


223 










3 1 


ALEIPYDEL 


224 










33 


ALETTIHNI 

rvuiu x x x x xxv x 


225 










45 


ELNTSLQDV 


226 


_ 








52 


VLEESVHEI 


227 


+ 


64 .1 






56 


VLEIPLIDL 


228 










58 


ALETSVHEI 


229 




















HPV18 .E6 .47 


FAFKDLFW 


16 


FAFRDLCIV 


230 










18 


FAFKDLFW 


231 


+ 


350.6 






31 


FAFTDLTIV 


232 










33 


fafadltw 


233 




31.4 






45 


FAFKDLCIV 


234 




176.9 
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3 Z 


r Lir IUXiKX V 


Z J5 3 










D b 


r AL* 1 -EiXiJNXj V 












DO 


r Vr AXJXjKI V 


O *2 *7 




7 7 
















TTT"»T7"5 "1 T~l /~ A C 

HPV3 1 . E6 . 45 


r Ar ± JJLil XV 


lb 


r Ar KXJXjC X V 


o "2 n 

Z J> U 










1 Q 

Xo 


r Ar XNXJXir V V 












*2 1 
O X 


PaTTTHT TTA7 

r Ar 1 ULi l x V 




+ 


9 0 7 
z \J . / 






33 


FAFADLTW 


233 


+ 


11.6 






A c: 


r Ar inXJXj^ X V 


9 ^ A 










cz o 
DZ 


r Xir 1 JJXiKX V 


9 ^ c: 
^ 3 D 










DO 


r AL. X rj XiivXi V 


O "2 ^ 










bo 


r V r AIJXiKX V 


Tin 




















T T T^T TI - O T~l /"* A 1 — 

HPV52 . E6 . 45 


FLFTDLRIV 


-i /- 
Xb 


r Ar KJJXiCX V 


o *3 n 










T O 

Xo 


c Ar rUJXir V V 


ZJl 










*2 1 

j X 


r Ar lJJXi 1 X V 


Tin 

z jz 










33 


FAFADLTW 


233 


- 








4b 


r Ar rUJXiCX V 


O "2 /I 










bz 


r Xir IUXiKX V 


O "2 c 

z jb 


+ 


A 9 1 A 
*fc z X . ft 






b 6 


r AClrjXiJxXiV 


O "2 c 

zoo 




O / . D 






r— o 

bo 


FVFADXiRX V 


O Q T 
Zj / 


+ 


Q A 1 
















HPV58 . E6 . 45 


FVFADLRIV 


Xo 


r Ar KUXiCX V 


o *3 n 
j U 










Xo 


r Ar ivU Xir V V 


Zjl 










3 X 


r Ar IXfXil XV 


ZjZ 










33 


FAFADLTW 


233 










4b 


DAT?L r- nT PTT7 

r Ar JvUXjCX V 


9 "2 A 












r Xir 1 U XjKX V 


Z J J 


+ 


XO . Z> 






bo 


rAL 1 hjijlS-XiV 


ZjD 




9 1 C\ 
Z X . U 






58 


DT 7T? A HT n TT7 

r Vr AXJXiKX V 


O "2 ""7 
Zj / 


+ 


9 Q 
b Z . O 
















HPV18 . E7 . 7 


m T AHTT7T TTT 

TLQDIVLHL 


X6 


1 Lrlrj xFlXiDij 


O ZT O 

zoz 










18 


HOT AHTT7T TTT 

TLQDIVLHL 


2 63 


+ 


Q Q C\ 






-5 X 


X .Li v^U X V JjJJJj 


9 £zi 

Zot 










33 


TLKEYVLDL 


265 










a a 
<± z> 


TT C\T? T\7T.T4T. 
X J_i^r_i X V Xj-TIXj 


9 £ £ 
zoo 


JL 
I 








o Z 


T T 7nV T T .FiT . 
X X ISJJ X X XiUXj 


9 £ 7 
zo / 










cr <r 
D b 


X XjI^XJ V V Xj JZjXj 


9 £ ft 
zoo 




3 8.0 






DO 


TT DUVTT TlT 
X XjK.IL X X XjXJXj 


9 ^ Q 

ZD J 




















HPV16 . E7 . 82 


LLMGTLGIV 


16 


LLMGTLGIV 


2 7 0 


+ 


blo . b 






1 ft 




271 










31 


LLMGSFGIV 


272 


+ 


90.1 






33 


LLMGTVNIV 


273 










45 


LFLSTLSFV 


274 


+ 








52 


MLLGTLQW 


275 










56 


LLMGALTVT 


276 


+ 








58 


LLMGTCTIV 


277 







136 

















HPV33 . E7 . 81 


LLMGTVNIV 


16 


LLMGTLGIV 


o *7 r\ 

27 0 










18 


T TT<T "KT'T'T 

LFLNTLSFV 


271 










3 1 


LLMGSFGI V 


O *7 O 










33 


LLMGTVNIV 


273 


+ 


179.4 






45 


T T7>T r"""PT CTT7 

LiFLjSTLjSFV 


2 74 










52 


1VAT T T> T /""\T TT T 

MLLGTLQW 


o •■7 c 
2 /b 


+ 








bo 


LiJjIYIGAIj 1 V 1 


O *7 ^ 

Z / o 




z u . o 






bo 


LiLiIYIGI C 1 J. V 


o *"7 *7 
Z 1 1 




















HPV52 . E7 . 84 


MLLGTLQW 


16 


LLMGTLG1 V 


o *7 n 
^ /U 










18 


T TTIT MrpT O T7"T 7 

LFLNTLSFV 


271 










3 1 


LLMGSFGIV 


O T O 

2 72 










33 


LLMGTVNIV 


273 


+ 








45 


LFLSTLSFV 


274 










52 


MLLGTLQW 


275 


+ 


9 9.8 






56 


T T 7V T ITIT Tip 

L LMGALT VT 


276 










58 


T T 1VVI/TP/TT1 TT 7 

LLMGTCT IV 


O *"7 ""7 

277 




















HPV5 6 . E7 . 89 


LLMGALTVT 


16 


T T 1V/I/~1T1T TTT 

LLIVIGTLGIV 


270 












T "CT MTT CT7* T 7 

Lir IjJN 1 Jjbr V 


Z / ± 












jjjjriuor vji v 












33 


LLMGTVNIV 


273 


+ 








45 


LFLSTLSFV 


274 










52 


MLLGTLQW 


275 










56 


LLMGALTVT 


276 


+ 


263 .5 






58 


LLMGTCTIV 


111 




43 .6 
















* Immunogenicity was measured for all variants. Only the positive responses are shown in the 
table. All other responses were negative. 
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Table 10. 167 HIV-1 Variants 



SEQ Sequence Name Accession SubType Country 



in NO Df*^ in nation 




Number 

1 v mm III %^ m 






A UG Q2UG037 U51190 


92UG037 


U51 190 


A 


UG 


A BY 97BL006 AF1932 

AA. D I . w/ 1— ) LUuU /\1 1 <ZJ yJ £— 


97BL006 

w# u l_ v v v 


AF1 93275 


A 


BY 


A KE 023 AF004885 

aa. i \i — aai uu^tuuu 


Q23 


AF004885 


A 


KE 


A SE SF6594 AF06967 


SE6594 

\j i— w \j <y r 


AF069672 


A 


SE 


A SF SE7253 AF06967 

n.OL.OLi £-\J\J AA I WWWWf 


SE7253 


AF069670 

/ V 1 WWW 1 w 


A 


SE 


A SE SE7535 AF06967 

n.oi-.ULr www aai vwcvj f 


SE7535 


AF069671 

/ \ 1 wvwv f 1 


A 


SE 


A SF SE8538 AF06966 


SE8538 


AF069669 


A 


SE 


A SE SE8891 AF06967 

AA. 0 1 0 1 — UUC? 1 AAI UU\7Ul 


SE8891 


AF069673 


A 


SE 


A UG U455 M62320 


U455 


M62320 


A 


UG 


A SF UGSF8131 AF107 

n.ou l U\jwt.u iw i aai i w i 


UGSE8131 


AF107771 


A 


SE 


A2 PY Q4PY01 7 41 AF 


94CY017 41 

C~ 1 W 1 l . "T 1 


AF286237 


A2 


CY 


A9 m Q7PDKTR48 AF2 


97CDKTB48 


AF286238 

All t-UVt-vJU 


A2 


CD 


A9H - Q7KR004 AF98R 


Q7KR004 

W / 1 XI XW WA* 


AF286239 


A2D 


KR 


Aor; pn Q7PDKP^8 AF3 


Q7CDKP58 


AF316544 

AAI v/ 1 VJ \J 1 ■ 1 


A2G 


CD 

V> 1— / 


AP IN 91301 AF0R71 , S 

MO. I IN. ^ IOU I MrUO ( Iw 


21301 


AF0R7158 

AAI UU 1 1 w W 


AC 

AAV*/ 


IN 
1 1 n 


AP RW Q9RW00Q I J8889 

nu.rwv . w^rxV V www UOOO^ 


Q2RW009 


U88823 


AC 

/VW 


RW 


AP SF SFQ488 AF0714 


SE9488 


AF071474 

AAI V 1 lt( *T 


AC 

/AW 


SE 


APD SF SFRR03 AF07S 


SE8603 


AF075702 


ACD 


SE 


APG RF VI103S A I27fi 


V1 1035 

V 1 1 Www 


AJ276595 


ACG 


BE 


An SF SFfiQ^ AF07S7 

MU. OCOCU!/ J4 AAI W / W/ 


SE6954 


AF075701 

AAI VI VI W 1 


AD 

AA 


SE 


AH SF SF7108 AF0714 


SE7108 

wi_ r i ww 


AF071473 

AAI W l 1 "T 1 w 


AD 


SE 


ADHK MO Q7NOGII 3 A 1 

ML/ll l\. IN V-/. W f INv/VJ 1 l_W AAU 


97NOGIL3 

wf 1 i\/wiL.o 


AJ237565 


ADHK 


NO 


ADK Pn MAI X0441 c 5 

ML/Ix. V^L/.IVIML /\Wt*t 1 W 


MAL 

1 V 1 AA l_ 


X04415 


ADK 


CD 


AG NIG Q9NG003 I J8882 


92NG003 


U88825 


AG 


NG 


Af^RF\/H1Q7 A I97RS 

MO .DC. VI I I v7 f MJ tfDJ 


VI1 197 

VII l«7f 


AJ276596 

nut r w w c w 


AG 

r^w 


BE 


AGHl I GA VI3S4 AF07R 

nVjnu.VJrt. V I JOt nru i w 


VI354 


AF076474 

AAI v/ 1 Vi I ~ 


AGHU 


GA 


AGI I Pn 7391 I I7R03*S 


7321 


U76035 

Vm^ 1 WWWW 


AGU 

/AW 


CD 


a 1 d\a/ RW9117 AF1Q21 
nJ . DVV .DVV^ I If nr I w^. I 


BW21 17 

L/VVt. 1 If 


AF192135 

AAI 1 C/ £— I Ww 


AJ 

AAW 


BW 


R Ml 3909A91 I I34R04 


3202A21 


U 34604 


B 


NL 




RP 


1 02317 


R 


US 


R GR PAM1 niH119 
D.OD.V^MIVI I U I U I I £- 


CAM1 

V^rAAl VI 1 


D101 12 

1 w 1 1 £— 


B 


GB 


t5.Ut.LJO I UHouyo 


n3i 

L/W I 


I I430QR 


R 


DE 


d I io nU10^ ACnfiQIAO 
D.Uo.Un IZo_MrUDy l*fU 


nm 93 

vJ\ \ I ^w 


AF0RQ140 

Mi www I HU 




US 


D.VJD. ODw.OI YlOf ID 


GRA 


A 1971 44 *a 


R 


GR 


D.Ut.nAiN_U4ol ** 1 


MAN 
FiMIN 


I 143141 

UHO I *+ I 


R 


DE 


D. r K. n Ab^_MJo400 


UVDO 


K034^^ 
r\uo*T j j 


R 


FR 
i r\ 


D.Uo.JKOor ivioo^-zy 


IDPCC 


M3849Q 


R 


US 


B.GB.MANC U23487 


MANC 


U23487 


B 


GB 


B.US.MNCG M17449 


MNCG 


M17449 


B 


US 


B.GA.OYI, M26727 


OYI 


M26727 


B 


GA 


B.US.P896 U39362 


P896 


M96155 


B 


US 


B.US.RF M17451 


RF 


M17451 


B 


US 


B.CN.RL42 U71182 


RL42 


U71182 


B 


CN 


B.US.SF2 K02007 


SF2 


K02007 


B 


US 


B.TW.TWCYS AF086817 


TWCYS 


AF086817 


B 


TW 


B.AU.VH AF1 46728 


VH 


AF1 46728 


B 


AU 


B.US.WEAU160 U21135 


WEAU160 


U21135 


B 


US 


B.KR.WK AF224507 


WK 


AF224507 


B 


KR 
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B.US.WR27JJ26546 

B. US.YU2_M93258 
BF1 .BR.93BR029.4_AF 

C. BR.92BR025_U52953 
C.IN.93IN101_AB0238 
C.IN.93IN904_AF0671 
C.IN.93IN999_AF0671 
C.IN.94IN11246_AF06 
C.IN.95IN21068_AF06 
C.BW.96BW0402_AF1 10 
C.BW.96BW1210_AF110 
C.BW.96BW15B03_AF1 1 
C. ET. ETH2220_U460 1 6 
C.BW.96BW1 1 B01_AF1 1 
C.BW.00BW0762.1_AF44 
C.BW.00BW0768.20_AF44 
C.BW.00BW0874.21_AF44 
C.BW.00BW1471 .27_AF44 
C.BW.00BW1616.2_AF44 
C.BW.00BW1686.8_AF44 
C. BW.00BW1 759.3_AF44 
C.BW.00BW1773.2_AF44 
C.BW.00BW1783.5_AF44 
C.BW.00BW1795.6_AF44 
C.BW.00BW181 1 .3_AF44 
C.BW.00BW1859.5_AF44 
C.BW.00BW1880.2_AF44 
C. BW.00BW1 92 1 . 1 3_AF44 
C.BW.00BW2036.1_AF44 
C.BW.00BW2063.6_AF44 
C.BW.00BW2087.2_AF44 
C.BW.00BW2127.214_AF44 
C.BW.00BW21 28.3_AF44 
C.BW.00BW2276.7_AF44 
C.BW.00BW381 9.3_AF44 
C.BW.00BW3842.8_AF44 
C.BW.00BW3871 .3_AF44 
C. BW.00BW3876.9_AF44 
C.BW.00BW3886.8_AF44 
C.BW.00BW3891 .6_AF44 
C.BW.00BW3970.2_AF44 
C.BW.00BW5031.1_AF44 
C.BW.96BW01B21_AF11 
C.BW.96BW0407_AF1 1 
C.BW.96BW0502_AF1 1 
C.BW.96BW06.J4_AF29 
C.BW.96BW1 1 .06_AF1 1 
C.BW.96BW1210_AF11 
C.BW.96BW15B03_AF1 1 
C.BW.96BW16.26_AF1 1 
C.BW.96BW17A09_AF1 1 
C.BW.96BWM01 .5_AF44 
C.BW.96BWM03.2_AF44 
C.BW.98BWMC12.2 AF44 



WR27 


U26546 


B 


1 IO 

us 


YU2 


M93258 


B 


1 IO 

us 


93BR029.4 


AF005495 


BF1 


BR 


92BR025 


U52953 


C 


BR 


93IN101 


AB023804 


C 


IN 


93IN904 


AF067157 


C 


IN 


93IN999 


AF067154 


C 


1 K 1 

IN 


y"v A ■ .W 1 A -a\ f\ A 

94IN11246 


AF067159 


c 


IN 


95IN21068 


AF067155 


c 


IN 


96BW0402 


AF1 10962 


c 


BW 


96BW1210 


AF1 10972 


c 


n\ a # 

BW 


96BW15B03 


a r~ a\ a r\ ^7 o 

AF1 10973 


c 


n\ a / 

BW 


ETH2220 


U46016 


y^ 

c 


ET 


96BW11 


AF1 10969 


c 


m a i 

BW 


00BW0762.1 


AF443088 


c 


BW 


00BW0768.20 


AF443089 


c 


BW 


00BW0874.21 


AF443090 


c 


BW 


00BW1471.27 


AF443091 


c 


m a # 

BW 


00BW1616.2 


AF443092 


c 


BW 


00BW1 686.8 


AF443093 


c 


BW 


00BW1 759.3 


AF443094 


c 


BW 


00BW1 773.2 


A I - A A /~\ /~\ 1 — 

AF443095 


c 


BW 


00BW1 783.5 


AF443096 


c 


BW 


00BW1 795.6 


AF443097 


c 


BW 


00BW1811.3 


AF443098 


c 


BW 


00BW1 859.5 


AF443099 


c 


BW 


00BW1 880.2 


AF443100 


c 


BW 


00BW1921.13 


AF443101 


c 


BW 


00BW2036.1 


AF443102 


c 


BW 


00BW2063.6 


A r~ A A f\ A\ f \ 

AF443103 


c 


BW 


00BW2087.2 


AF443104 


c 


BW 


00BW21 27.214 


A A A 4*\ A 

AF443105 


c 


BW 


00BW2128.3 


AF443106 


c 


BW 


00BW2276.7 


AF443107 


c 


BW 


00BW3819.3 


AF443108 


c 


BW 


00BW3842.8 


AF443109 


c 


BW 


00BW3871.3 


AF443110 


c 


BW 


00BW3876.9 


AF4431 1 1 


c 


BW 


00BW3886.8 


AF443112 


c 


BW 


00BW3891.6 


AF443113 


c 


BW 


00BW3970.2 


AF443114 


c 


BW 


00BW5031.1 


AF443115 


c 


BW 


96BW01B21 


AF1 10960 


c 


BW 


96BW0407 


AF1 10963 


c 


BW 


96BW0502 


AF 11 0967 


c 


BW 


96BW06.J4 


AF290028 


c 


BW 


96BW11.06 


AF1 10970 


c 


BW 


96BW1210 


AF1 10972 


c 


BW 


96BW15B03 


AF1 10973 


c 


BW 


96BW16.26 


AF1 10978 


c 


BW 


96BW17A09 


AF1 10979 


c 


BW 


96BWM01.5 


AF443074 


c 


BW 


96BWM03.2 


AF443075 


c 


BW 


98BWMC12.2 


AF443076 


c 


BW 
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C.BW.98BWMC1 3.4_AF44 

C.BW.98BWMC14.a3_AF44 

C.BW.98BWM01 4. 1 0_AF44 

C.BW.98BWM018.d5_AF44 

C.BW.98BWM036.a5_AF44 

C.BW.98BWM037.d5_AF44 

C.BW.99BW3932.1 2_AF44 

C.BW.99BW4642.4_AF44 

C.BW.99BW4745.8_AF44 

C.BW.99BW4754.7_AF44 

C. BW.99BWMC16.8_AF44 
CRF01_AE.CF.90CF1 1 697_ 
CRF01_AE.CF.90CF402_U5 
CRF01_AE.CF.90CF4071_A 
CRF01_AE.TH.93TH057_AF 
CRF01_AE.TH.93TH065_AF 
CRF01_AE.TH.93TH253_U5 
CRF01_AE.TH.95TNIH047_ 
CRF01_AE.TH.CM240_U547 
CRF0 1 _AE .TH TH022_AB03 
CRF02_AG.SN.98SEMP121 1 
CRF02_AG.FR.DJ263_AF06 
CRF02_AG.FR.DJ264_AF06 
CRF02_AG.GH.G829_AF1 84 
CRF02_AG.NG.IBNG_L3910 
CRF02_AG.SE.SE7812_AF1 
CRF03_AB.RU.KAL1 53-2_A 
CRF03_AB.RU.RU98001_AF 
CRF04_cpx.CY.94CY032-3 
CRF04_cpx.GR.97PVCH_AF 
CRF04_cpx.GR.97PVMY_AF 
CRF05_DF.BE.VI1 31 0_AF1 
CRF05_DF.BE.VI961_AF07 
CRF06_cpx.ML.95ML127_A 
CRF06_cpx. ML.95ML84_AJ 
CRF06_cpx.SN.97SE1078_ 
CRF06_cpx.AU.BFP90_AF0 
CRF1 1_cpx.CM.97CM-MP81 
CRF11_cpx.GR.GR17_AF17 

D. CD.84ZR085_U88822 
D.UG.94UG1 141JJ8882 
D.CD.ELI_K03454 
D.CD.NDK_M27323 
F1.BR.93BR020.1_AF0 
F1.FI.FIN9363_AF075 
F1.FR.MP411_AJ24923 
F1.BE.VI850_AF07733 
F2.CM.MP257_AJ24923 
F2KU.BE.VI1 126_AF07 
G.NG.92NG083_U88826 
G.BE.DRCBL_AF084936 

G. SE.SE6165_AF06164 

H. CF.90CF056_AF0054 
H.BE.VI991 AF190127 



98BWMC13.4 


AF443077 






D\A/ 

bW 


A 1 ft A A A — o 

98BWMC14.a3 


AF443078 


u 




D\ A/ 

bW 


98BWMO14.10 


A ^ A A OA7A 

AF443079 


c 




bW 


98BWM018.d5 


A I~ A jlOAOrt 

AF443080 


c 




bW 


98BWM036.a5 


A ^ A A Ort O <4 

AF443081 


c 




D\ A / 

bW 


98BWM037.d5 


AF443082 






D\ A/ 
bW 


99BW3932.12 


A CA /lOftOO 

AF443083 






D\A/ 
bW 


AOn\A / A & A**% A 

99BW4642.4 


AF443U84 






D\ A/ 
bW 


99BW4745.8 


AF443085 


U 




D\A/ 
bW 


99BW4754.7 


A T~~ A /IOAOA 

AF443086 






D\ A/ 
bW 


99BWMC16.8 


AF443087 


C 




D\ A/ 

bW 


90CF1 1697 


AF1 97340 


CRF01_ 


A C 

_AE 


CF 


90CF402 


U51 188 


CRF01_ 


a rr 

_AE 


CF 


90CF4071 


AF 197341 


CRF01_ 


A 1 — 

_Ab 


Cr 


93TH057 


AF1 97338 


CRF01_ 


A ^ 

_AE 


Tl 1 

TH 


93TH065 


AF1 97339 


CRFOI^ 


A C 

_Ah 


Tl 1 

TH 


/"not - 1 iaco 

93TH253 


1 t C A A or\ 

U51 189 


CRF01_ 


A 1 — 

At 


-1-1 1 
TH 


95TNIH047 


a n a a 

AB032741 


CRF01_ 


A i~ 

Ab 


TH 


CM240 


1 \C A ~~7~7 A 

U54771 


CRF01 


a d 
Ab 


Tl 1 

TH 


TH022 


AB032740 


CRF01_ 


a r~ 

Ab 


TH 


98SEMP121 1 


AJ251056 


CRF02_ 


A /*> 

AG 


O K 1 

SN 


DJ263 


AF063223 


CRF02_ 


_AG 


FR 


DJ264 


AF063224 


CRF02_ 


AG 


FR 


G829 


AF184155 


r"oo 

CRF02_ 


^AG 


GH 


IBNG 


L39106 


CRF02^ 


-AG 


NG 


SE7812 


AF1 07770 


CRF02_ 


_AG 


SE 


KAL153-2 


AF1 93276 


CRF03_ 


A O 

AB 


n 1 1 

RU 


■ — * 1 \r\r\f\r\A 

RU98001 


AF1 93277 


CRF03_ 


A D 

AB 


RU 


94CY032-3 


AF049337 


CRF04^ 


cpx 


GY 


97PVCH 


AF1 19820 


CRF04_ 


_cpx 


CjR 


97PVMY 


A r~ A A f\C% A f\ 

AF1 19819 


CRF04_ 


cpx 


GR 


VI1310 


A l~ A AAAT A 

AF 193253 


CRF05_ 


_DF 


BE 


VI961 


A rA7AAAO 

AF076998 


CRF05_ 


_DF 


BE 


y-\ f - ft A 1 J 

95ML127 


A IAOOAOA 

AJ288982 


r™> pa/? 

CRF06_ 


_cpx 


ML 


95ML84 


A 1 *-\ a r~ a r\ a 

AJ 245481 


CRF06_ 


cpx 


ft 41 
ML 


97SE1078 


AJ288981 


CRF06_ 


_cpx 


0 K 1 
SN 


BFP90 


AF064699 


CRF06_ 


_cpx 


A 1 1 

AU 


97CM-MP818 


AJ291718 


/™*r^ ^ a a 

CRF1 1_ 


» C P X 


CM 


GR17 


AF 179368 


CRF1 1_ 


_cpx 


GR 


84ZR085 


■ ion 0 ao 

U88822 


D 




CD 


/-\ J ■ ■ y""x A A A A 

94UG1 141 


1 IOOO A 

U 88824 


D 




UG 


ELI 


K03454 


D 




CD 


NDK 


M27323 


D 




CD 


93BR020.1 


A t~ A r~ A f\ A 

AF005494 


F1 




BR 


FIN9363 


AF075703 


F1 




Fl 


MP411 


AJ249238 


F1 




FR 


VI850 


AF077336 


F1 




BE 


MP257 


AJ249237 


F2 




CM 


VI1126 


AF076475 


F2KU 


BE 


92NG083 


U88826 


G 




NG 


DRCBL 


AF084936 


G 




BE 


SE6165 


AF061642 


G 




SE 


90CF056 


AF005496 


H 




CF 


VI991 


AF190127 


H 




BE 
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H.BE.VI997_AF190128 
J.SE.SE7022_AF08239 
J.SE.SE7887_AF08239 
K.CD.EQTB1 1 C_AJ2492 
K.CM.MP535_AJ249239 
N.CM.YBF30_AJ006022 
O.SN.99SE-MP1 299_ZX 
O.SN.99SE-MP1 300_ZX 
O . CM . ANT70J-20587 
O.CM.MVP51 80_L20571 
U.CD.-.83CD0031 



VI997 


AF190128 


H 


BE 


SE7022 


AF082395 


J 


SE 


SE7887 


AF082394 


J 


SE 


EQTB11C 


AJ249235 


K 


CD 


MP535 


AJ249239 


K 


CM 


YBF30 


AJ006022 


N 


CM 


SEMP1299 


AJ302646 


O 


SN 


SEMP1300 


AJ302647 


O 


SN 


ANT70 


L20587 


O 


CM 


MVP5180 


L20571 


o 


CM 


83CD0031 


AF286236 


u 


CD 



141 



Table 11. HIV Gag Sequence Alignment 
GCG Multiple Sequence File. 
Written by Omiga 1.1 



Name : 


00BW0762_ 


1 


SEQ 


ID 


NO : 


302 


Len : 


556 


Check : 


2513 


Weight 


1 . 


00 


Name : 


00BW0768_ 


2 


SEQ 


ID 


NO : 


303 


Len : 


556 


Check : 


8965 


Weight 


1 . 


00 


Name : 


00BW0874_ 


2 


SEQ 


ID 


NO : 


304 


Len : 


556 


Check: 


9574 


Weight 


1 . 


00 


Name : 


00BW1471_ 


2 


SEQ 


ID 


NO : 


305 


Len : 


556 


Check: 


5395 


Weight 


1 . 


00 


Name : 


00BW1616_ 


2 


SEQ 


ID 


NO : 


306 


Len : 


556 


Check : 


4692 


Weight 


1 . 


00 


Name : 


00BW1686_ 


8 


SEQ 


ID 


NO : 


307 


Len : 


556 


Check: 


7822 


Weight 


1 . 


00 


Name : 


00BW1759_ 


3 


SEQ 


ID 


NO: 


308 


Len : 


556 


Check : 


7777 


Weight 


1 . 


00 


Name : 


00BW1773_ 


2 


SEQ 


ID 


NO : 


309 


Len : 


556 


Check : 


9727 


Weight 


1 . 


00 


Name : 


00BW1783_ 


5 


SEQ 


ID 


NO : 


310 


Len : 


556 


Check : 


9681 


Weight 


1 . 


00 


Name : 


00BW1795_ 


6 


SEQ 


ID 


NO : 


311 


Len : 


556 


Check : 


9667 


Weight 


1 . 


00 


Name : 


00BW1811_ 


3 


SEQ 


ID 


NO : 


312 


Len : 


556 


Check : 


4422 


Weight 


1 . 


00 


Name : 


0 0BW185 9_ 


5 


SEQ 


ID 
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n n 
u yj 


Len : 


C CT eZ 

5 5 6 


Check : 


Q 1 1 A 
O J. Z> ft 


weiynu 


X ■ 


n o 


Len : 


556 


Check : 


O Q O C 

o y z b 


weignt 


JL . 


u u 


Len : 


556 


Check : 


o O O "1 

y y y i 


weignt 


J- . 


u u 


Len : 


556 


Check : 


93 88 


Weight 


1 . 


U U 


Len : 


556 


Check : 


93 7 1 


weignc 


± . 


U U 


Len : 


556 


Check : 


3289 


Weight 


1 . 


0 U 


Len : 


r r r 

5 5 6 


Check : 


cr cr cr a 

55 5ft 


We ight 


1 . 


u u 


Len : 


556 


cnecK : 


COAT 

5 J U / 


Weight 


1 . 


u u 


Len : 


c c tz 
5 5 6 


cnecK : 


C A Q Q 

54 o o 


weignc 


-I 

J- . 


U U 


Len : 


r r r 

5 5 6 


cnecK : 


C C\ A £Z 

6 Uft 6 


weignL 


1 . 


n n 
u u 


Len : 


cr cr ez 
5 5 6 


Check : 


Tom 
o o U / 




n 

X . 


n n 


T ATI . 

Len : 


c c c 
5 5 6 


Check : 


6 / Uz 


we ignc 


X . 


n n 
u V 


Len : 


a a tz 
5 5 6 


Check : 


5 5 6 j 


we lg iiL 


1 > 


n n 
u u 


Len : 


C C £ 

556 


CnecK : 


O T C A 

o 164 


Weight 


1 . 


U U 


Len : 


55 6 


cnecK : 


iy / 5 


weignc 


1 . 


U U 


Len : 


556 


Check : 


-\ a a ez 
14 86 


Weight 


1 . 


U U 


Len : 


556 


Check : 


4 050 


Weight 


1 . 


U U 


Len : 


556 


Check : 


1515 


Weight 


± . 


U U 


Len : 


556 


Check : 


9474 


Weight 


1 . 


u u 


Len : 


CT CT £Z 

5 5 6 


v_necK : 


ATI Q 

4 / j y 


weignc 


1 . 


A A 


Len : 


c c c 
5 5 6 


Check : 


Q C 1 O 
Ojj J 


We ight 




A A 


Len : 


C C £Z 

5 5 6 


Check : 


c t a a 


TaT t T»*i 4— 

we ignc 


X . 


A A 


Len : 


cr cr ez 

5 5 6 


Check : 


/ 6 o 1 


We ight 


T 

X . 


A A 

u u 


Len : 


556 


Check : 


854 0 


weignc 


1 . 


A A 
U 0 


Len : 


r r /r 

556 


CnecK : 


O A *l 

2 4 1 


Weight 


1 . 


A A 
U U 


Len : 


556 


Check : 


7510 


Weight 


1 . 


A A 


Len : 


5 56 


Check : 


984 6 


Weight 


1 . 


A A 
U U 


Len : 


556 


Check : 


124 7 


Weight 


1 . 


00 


Len : 


556 


Check : 


2186 


Weight 


1 . 


00 


Len : 


556 


Check : 


804 9 


Weight 


1 . 


00 


Len : 


556 


Check : 


2 54 


Weight 


1 . 


00 


Len : 


556 


Check : 


64 07 


Weight 


1 . 


00 


Len : 


556 


Check : 


O A O 

o 0 o 


Weight 


1 . 


A A 


Len : 


556 


Check : 


474 9 


Weight 


1 . 


00 


Len : 


556 


Check : 


4718 


Weight 


1 . 


A A 

u u 


> Len : 


556 


Check : 


2564 


Weight 


1 . 


00 


Len : 


556 


Check : 


2 692 


Weight 


: 1 . 


00 


Len : 


556 


Check : 


65 86 


We ight 


: 1 . 


00 


Len : 


556 


Check: 


3803 


Weight 


: 1 . 


00 


Len : 


556 


Check : 


8603 


Weight 


: 1 . 


00 


Len : 


556 


Check : 


365 


Weight 


1 . 


00 


> Len: 


556 


Check : 


9160 


Weight 


: 1 . 


00 


» Len : 


556 


Check: 


9380 


Weight 


: 1 . 


00 


' Len: 


556 


Check: 


8796 


Weight 


1 . 


00 


1 Len: 


556 


Check : 


4633 


Weight 


1 . 


00 



// 

SEQ ID NO 
302 
303 
304 
305 



1 50 

00BW0762_1 MGARASILRG . EKLDKWEKI RLRPGGRKHY MIKHIVWASR ELERFALNPG 

00BW0768_2 MGARASVLRG .EKLDKWEKI RLRPGGKKHY MLKHLVWASR ELERFALNPG 

0 0BW0 8 74_2 MGARASILRG . GKLDTWEKI RLRPGGKKQY MI KHLVWASR ELERFALNPG 

0 0BW14 71 2 MGARASILRG .GKLDTWEKI RLRPGGKKHY MLKHLVWASR ELERFALNPG 
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3 06 


00RW1616 2 


MGARAS I LRG 


GKLDEWEKT 


RLRPGGKKRY 


MMKHLVWASR 


ELERFALNPG 




00RW1 686 8 


MGARAS I LRG 


GKLDTWEKI 


RLRPGGKKHY 

XVXJXV XT V_J VJ XVX\_L X X. 


MIKHLVWASR 


ELERFALNPG 


30 8 


00BW1759 3 


MGARAS I LRG 


GKLDKWERT 

• VJ X\ 1 1.1—/ i\ r ¥ J_| XV _l- 


RLRPGGKKHY 


MLKHLVWASR 


ELERFALNPG 




n nnwi 77^ 0 

U UDvV ± / / J> £1 


MGA^ A*? TLRG 

1MVJ./-V.O .rt-O X XJXVVJ 


G KT.D KWE K T 


RT.RPGGKKKY 

XV XJ Xv It VJvJ XvXVXV X 


RLKHLVWASR 


ELERFALNS G 


7 1 C\ 

j x u 




I'lVJHivfiO X J—IIv VJ 


• vJXV LI 1 J i. m Hi Xv_L 


P T .R PHRKKNY 

xvXJxvxr vjvj Ivlvlx X 


MMKHLVWASR 

1 11 x xvx x xj v nriujv 


ELERFALNPG 

XJ XJ XJ XV X fXXJXM XT VJ 


"31 1 
-J X J. 




MGAR A*3 TLRG 

I'lOrilxxVO X XJxvVJ 


GKT.DKWPKT 


R T .R PGGKKKY 

Iv Xj xv It VJvJ IvXvxx X 


MMKHLVWASR 

1111 XVX X XJ V r1flijl\ 


ELERFALNPG 

X_J jLJ X— J XV X> iiXJli XT VJ 


3 XZ 


n nnwi pi 1 -3 


MGAR A^ TT.Rfi 

I'JUriRriO X UxvvJ 


riKT.DKWPKT 
. orvxiuxvyv HiiN-X 


dt.d pnPKKRY 
i\xjivx^oUi\i\ri x 


MTiKHLVWASR 

1 1XJ XVXXXJ V r » ^VkJ Xv 


ELERFALNPG 

XJ XJ XJ XV X flXJl'* XT VJ 


j 1 j 




MG A R A Q VT . KG 




RT.RPnPKKHY 

IxXjIXxr OH IvIvVj X 


MT.KHLVWACJR 

11 XJ Xvxx XJ V nrtu Xv 


ELERFALNPG 

XJ XJ XJ XV X. nXJIN XT VJ 




nnpiwi ft ft n 9 


MGAR AC? TTiRG 

nOnivnO X XJIvvj 


RKLDKWFRT 


DT.D PRRXKOY 
IvXJlvxr vJvJlvlv^ X 


MIKHLVWASR 

11 x xvx xxj v rinui\ 


ELERFALNPG 

X_| XJ XJ XV j> nuix XT VJ 


lie: 
j J. j 


n npwi q "5 1 1 


MGAP AQTT.PG 
nOrlivri.O X XlX\.vJ 


• \j£\.±JU J. Hi rVX 


xvXjxvxr vJvJ Ivlvxv X 


MT.KHTJWT^R 

1 ¥ 1XJ XVJTxXJ X lr t X O XV 


ELER F ALNPD 

Hi XJ Hi XVX rtXJXM XT XJ 


,3 X O 


U UDWZ U J D X 


MOARA^TT.RO 


FKT.DTWVRT 


KT ,R PPPKKTTY 

XVX_IXV XT VJVJ IVlVlX X 


MLKHTiVWACJR 

1 1XJ XVJTXXJ V rYrt-LjIv 


ELERFALNPG 

x_i xj x_i xv x rvuxx xr vj 


TIT 
,3 X / 




MOAR A 0 ? TT.Rn 


• VJXN 1 U ' X\- M J_i XV _L 


RT.RPnnKKDY 

xvUxv XT VjVj xvlvv^/ X 


M T KHTi VW A CJ R 

11 X XVJTxxj v rv rVO xv 


ELERFALNPG 

x_i xj xj xv x rixjii xr vj 


7 1ft 

J J.O 


nfiP.W7 0R7 9 


MGARAS TTjRG 


GKLDTWEKT 


KTiRPGGKKSY 

XVXJ XV XT VJVJ IVlVkJ X. 


KLKHLVWASR 

xvxj xvxxxj v nnijx\ 


ELERFALNPS 

X_J U X_J XV X rViJIM XT 


■51 Q 


O nRW9 17 7 7 


MfiAR AQ TT.RH 


n.rx 1 11 ir.im r, f\ i 


R T ,R PfJRR KKY 

XV i_lxv XT Vj VjxvIVIV X 


RLKHTiVWACJR 

XvXj XvixXJ V nrioiv 


ELENFALNPG 

Hi XJHjXM J7 /TLX. IXM XT VJ 


ion 


n nRW? i7ft 


MHAR AC? TT.Dfi 


. \J \^ UU IN. W IN. X 


RT.RPnnKKTfY 

IvXJivX^OOlvAxl X 


MT.KHT iVW A CJG 

1'IXJ IVXTXJ V VY^OVJ 


ELEKFALNPG 

H XJ Hj IV XT rtJ—IXM XT VJ 


j z x 


UUDWZZ /D / 


rluriivriij V Xi IvVj 


. JJlNXlL/Hlfll ILXvX 


INXj JX XT OvJxvxvxx X 


MT.KHT .VWA CJR 

1 T 1XJ xvJTxXj v nrVOXv 


ELER F ALNPG 

XJ XJ XJ XV X /Ti 1 IX.il XT VJ 


"5 O O 


O ft 1 Q 7 


MflAR AC? TT.RH 


nTCT.DAWPRT 


R T .R PnGKKT-T Y 

I^IjIv It VJvJX^Ivxx X 


RLKHLVWACJR 

rv Xj Xvli Xj V nrtO xv 


ELERFALNPG 

xj xj xj x v x. ruJii xr vj 




OfiRW^ ft 


MGAR ACJVTjRG 


ETCLDTWERT 

• l-i 1 \ 1 11/ X WIZiXxX 


TCLR pggkkhy 

X VXJ XV XT VJ VJ XVX VXX i 


MLKHIVWASR 

1 1XJ1VI1X V M^lkJ XV 


ELERFALNPG 

X-J X-J x_j xv x. nxjii xr vj 


TO/1 

J ft 


nfJPW7ft71 7 
U UDVV J O / -L 3 


MHAR AC! TTiRH 


• V7XNXJX> X VV Hi XV X 


R T iR PnnKKTT Y 

XvXJxv It VJ VJIVXVXX X 


MLKHLVWASR 

1 1XJ XVX X XJ V nrlulv 


ELERFALNPG 

XjXJXjjAI ixX-JlX X VJ 


TOC 


U UDn J O / O -7 


MHAR TTiKG 


GKT.DTWEKT 

• VJ XN 1 1 1 / X M X_l XV _L 


R LR PGGKKHY 

XVXJXV XT VJVJ XVX VX X X. 


MVKHL VWAS R 


ELERFALNPG 


7 7 

J ^ D 


onpw7ftftfi 8 


MGARACJTTiRG 


GKT.DKWEKT 


RLRPGGKKCY 

XV XJ Xv XT VJVJ XVX VV*- X. 


MIKHIIWASR 

11 -L. XVX X «X> «L> W XxkJ XV 


ELERFALNPG 


j z / 


DflRW^ftQI 6 

UUDrVJ O Jl' O 


MHAR ACJ TTiRG 


• VJ IViJL/ XV » » X_l XV J. 


RLR PGGKKKY 

XV XJ XV XT VJVJ XVXVXV X. 


ML KHL VW AS R 

i lu i vi i j_j v rvrxkji\ 


ELERFALNS G 


TOO 
J O 


nt"iP.W7Q7fi 7 


MOAR ACJTT.RG 


GKT.DAWERT 

. VJxVLii^ririDivX 


KLR PGGKKHY 

XVXJ XV XT VJ VJ XVX VX X X. 


ML KHL VWAS R 

1 1 XJ XVX X XJ V rirvuiv 


ELERFALNPS 

UUU1V1 aVXJIv XT LJ 




nriRWRn 71 i 


MHAR AC* TTiRG 


GKT .DRWEKT 

• VJXN 1 . 1 1 ■/ XV r V X-j XV X 


RLR PGGKKKY 

XV UXV XT VJVJ IV XV XV i 


RLKHLVWASR 

xvxj xvx xxj v nnij xv 


ELERFALNPS 

UxJUXVI xiJJli XT ihJ 


"5 n 




rVTHAR AQTT.Rn 


• VJXVXjXJV^rV XjXVX 


RLR PGGKKCY 

XVXJXV XT VJVJ IVIVV-. X 


MLKHLVWASR 

11 XJ X VIX XJ V M xi. lJ XV 


ELERFALNPG 

X— lXJJ_ll\l xVXJX» XT VJ 


-3 -5 ± 


Q TJ Ta7 n A n "7 
y DX3W Uft u / 


ivrn apAQTT.pn 

X Xjx\.kj 


. VjJXvXjX>i-i W ILxv X 


RT.RPnOKKHY 

XV XJ XV XT Vj VJ I Vl V V— X 


MM KHL VW A S R 

1111 IVIX XJ v Mrtuiv 


ELEKFALNPG 

XJ XJ XJ XVX XiXJXN XT VJ 


1 1 o 
JJZ 


y ddwu 3 


rJb/iKAiD X LKb 


. JJjXN 1 ilJlvVW XliXVX 


PT.P DPP"K"Kl~rV 
IX Ij IX It vjvj xv Ivxl x 


MT.KTTT ATTaFAQP 
i y ixj xvxxXj v m/\o rv 


PT. PGP A T.TvTPG 

Hi Hi Hi VJ XT rtXJlM XT VJ 


TOT 

.3 o o 


Q £T D TaT Pi £Z TA 

ybrJWU 0 J4 


MPTADTACTT 
JYlVjrAK_M.o X XjK.^j 


. vjxMXiLJ X WCjXvX 


PT.P PPPKKTTY 

XvXjrvxT VJVJ JXI\_li X 


MT ,KHT .VW A QP 

1 iXJ INjrxXJ V H/iOl\ 


FT.FPFATiWPG 

H XJ Hi xv XT rtXJlM It VJ 


■J 1 ^ 


Q C. D TaT T H Pi £T 

y oriW X X Ub 




P7T TTPTWPTf T 
. vjxvXjlJrvVY xli XV X 


PT.P DPP T/TT^P Y 
ivxjr\.±r vjvjjxrsjtv x 


MTKT-fT.VWA QP 
11 X INjTxXj V nnOiN. 


FT.FPFZiT.MPG 

Hi XJ Hi XV XT i~VXJlM XT O 


TIC 
J J J 




MP7AD 7\ Q TT.P<7 


PTTT.TiTWPK"T 

. Hi XN-XjU X IfV Hi XVX 


dt.d pfiHKKR Y 

IvXJX^XT VjVJlVXAjrV X 


MMKHT.VWAQR 

1111 xvxx xj v nrtOxv 


FT.PNFATiNPA 

Hi XJ Hi IN XT rtXJlM XT rt. 


1 1 /r 

Jib 


QCT3TaT1 CT3f\0 


l ¥ luAKrto X oKu 


P VT ,nTWF JC T 

. Hi XVXjXJ X Hi XVX 


p qp PHRKKPY 
IvO Ivr^ Vj VjxtvxvV- x 


MLKHTVWAQR 

11 xj x vli X v nrtuxv 


PT. PR P ALNPG 

Hi XJ Hi xv It nJ_ll>J XT VJ 


t t o 


Q ^T3TaJ1 TfT 
y OD W X O ZO 


MC Zi.PZiQTT.Pri 
l v l^ji-i_rCrt.o x Xirc^j 


r|T/T .DTTWPK'T 
• vj IvXj H* XV \ri Hi XV X 


R T .R PGGKKR Y 

IVXJ XV XT VJVJ IVXvxv X 


MLKHLVW A S R 

1 IXJXVXXJJ V VV.rt.Lj XV 


PT. FRF ALNPG 

Hi XJHi XV XT nXJXM XT VJ 


T T Q 


q^htati 0 a r» q 
y o-dvv x / au y 


MH AP&QTT.Pfl 
I v Hjrt-tCH.o X XirCVj 


rTPfT ,nTWF K" T 
. VJ IVXJ J-> X rx Hi IV X 


R T .R PGGKKHY 

XV XJ XV XT VJ VJ I VXVXX X 


MLKHLVWAQR 

1 1 XJ XVX XXJ V MrtijlV 


FTiFR FALNPG 

Hi XJ Hi XV XT /^XJXM XT VJ 




Q C DTa7MP 1 C 


Mr 1 APZ1QTT.PP 


KT .F)KWP K T 
. v3 x\ 1 jx/ryyy Hi rv x 


R T .R PGGKKR Y 

IvXjxv XT VJVJ XVXVXV X 


MTKHLVWAQR 

i i x xvx xxj v nrtulx. 


FT.FRYATiNPG 

x_i xj xj xv x nuii xr vj 


t a n 




lvrr 1 ad7\ QTT.pn 

I v 1vj/\K-M.o X XirtLj 


. Hi IVXjX/ XV rV H XV X 


R T ,R T>aC^KKHV 

IVXJ Xv XT VJVJXVXVXX X 


MLKHTVWAQR 

i ixj xvx x x v rvri.kjx\ 


FT. EKF ALNPG 

XJ XJ XJ XV x rvuiN XT VJ 


T /I "I 
-5 41 


QODTaTTvAPH O O 


MPADAOTT DP 


. Hi IvXjX/ X rV Hi xvX 


R T ,R PGGKKDY 

IvXjxXxt OVJxvlvv^/ X 


R TKHT.VWAQR 

XV X XVXXXj V VTfiOiv 


FT.DRFAT.N^G 

HjXJXJxVIT rtXllMOU 


T A O 


QQDTaTWTPI O >1 


1VAP AD ACTT DP 


pvT TITTWPTf T 
• vjrvXJX^xvVV HxvX 


PTiRPGGKKHY 


MMKHT .VW A QR 

I'll'lIxJTxXJ V iVriOfv 


FT.GRFAT.NPG 

Hi Xj VJ XV IT irVXJ IM XT VJ 


T /I T 


Q OD T/7 TV/TP T A — » 

y 0 jDWiyici4 a. 


TWTP ADACTT DP 


. vjxvXjxJxVV^HiXvX 


PT.P PnGKKTfY 

xXXjIXlT VJOXA-XAJTI X 


MT .KHT .VWA QR 

I'lXJXVJrxXJ V nnOK 


FT.FRFAT.NPG 

H Hi H xv It yhiXJxM It VJ 


344 


yoBWl v lvJx4 X 


MP AD A CTT DP 


P77 T^VTaIPPT 
. vjISXjX^xvVV Hilv X 


PT.P PGGKKHY 

XvXjIa.1t VjvjxVIVvJ X 


RT.KHT .VWAQR 
IvXj ivjrxxj v Wir^o rv 


FT.FRFAT.NPG 

H Xj H Iv It rtXJlN Jtr VJ 


"i A C 


QQD TaTMP t q 

y oBwiYiuxo a 


MPADACTT PP 


. vj IvXjX/ X Imi Hi XV X 


KLR PGGKKHY 

XVXJ XV XT VJ VJ IVXVXX X 


MM KHT, VWA S R 

i ii i xvx x xj v nrVkjiN. 


ELERFALNPS 

X_i XJ Hi XV XT rtJJl\i XT lJ 


*} A <C 




MPZiP Zi CTT.Rn 


RKT.nTWFKT 

. wl\ 1 1 1 v X r* Hi XVX 


RLRPGGKKPY 

XVXJ XV XT VJVJXVXVXT X_ 


MLKHLVWASR 


ELERFALNPG 

XJXJXjlVX xj, 1.JXV XT VJ 


T /I O 

i4 / 


QQD TaTMP TO 


MPZiPAQTT PP 


pxfT .nZiWPKT 

. \J XVXjH'^-IImi H XV X 


R T jR PGGKKHY 

XVXJ XV XT VJ VJ XV XVX X X 


MLKHLVWASR 

1 luivnxj v v li^u xv 


ELER FALNPG 

XJ XJ XJ XV X xVJJXN XT VJ 


1 A Q 

o 4 o 


Q O D TaT T Q T O 1 

y yBWJ "jZ X 




. VJ XvXj X-/ Hi rV Hi IV X 


RLR PGGKKKY 

XVXJ XV XT VJVJ XVXVXV X 


RLKHLVWASR 

xvxj xvx x xj v rmuix. 


ELERFALNPE 

XJ XJ XJ XV X 4~Vl_lXV -IT XJ 


J4 9 


yyBW4D4z 4 


MP AD ACUT T^P 


. HixvXjxJ X vVHjIvX 


PT.RPGGRKHY 

XvUxv XT VJVJ ITVXVXX X 


MLKHT.VWASR 
i ixj xvxxXj v virion. 


FT.FRFAT.NPG 

XJ XJHjIVX rtXJlM XT VJ 


350 


99BW4 745_8 


MGARAb X LRCa 


PVT PT\TTaTT7D T 
. vj xvXi vjiNJ W Hi K. X 


VT PDPPPlfTV 
xvXjIXIt vJvjJrvrv 1 x 


MT.KPTATWZi QP 

1 V 1XJXVJ71XJ V WHOlv 


PT PPPZ\T TvTPQ 
Hi xjHj xv r xHXjivJ ro 


351 


99BW4754_7 


MGARAS I LRG 


. EKLDRWEKI 


WLRPGGKNHY 


MLKHLVWASR 


ELERFALNPA 


352 


99BWMC16_8 


MGARAS I LRG 


. GKLDTWEKI 


RLRPGGKKHY 


MIKHLVWASR 


ELERFALNPG 


353 


A2_CD_97CD 


MGARAS VLSG 


. GKLEAWEKI 


RLR PGGKKKY 


RLKHLVWASR 


ELEKFSINPS 


354 


A2_CY_94CY 


MGARAS I LSG 


. GKLDAWEKI 


RLR PGGKKKY 


RLKHLVWASR 


ELEKFSINPG 


355 


A2D 97KR 


MGARAS VLSG 


. GKLDAWEKI 


RLRPGGKKKY 


RLKHLVWASR 


ELERFAINPG 


356 


A2G CD 97C 


. . ARASILSG 


. GKLEAWEKI 


RLR PGGKKKY 


RLKHLVWASR 


ELEKFSINPG 
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J J 1 


c\. Xj X Zs 1 DJJU 


XOAPASVT.SG 


GKLDA EKI 


RLRPXGKKKY 


RIKHLVWASR 


ELERFALNPG 


•ICQ 
J 3 O 


A KP OP*} A 

i-l XVXJ VJ^ J 


MfiARA^VLSG 


GKFDAWEKI 

. vjivj. i^nn jjivx 


RLRPGGKKKY 


RM KHL I WAS R 


ELDRFALNPS 


•3CQ 
j D _7 


a q-p qpficrq 

J-\ Ou O -Ci VJ — > J 


o a qvTi^H 

• ■ • Ivnu V JJ O VJ 


GKLDAWEKI 


RLRPGGKKKY 


RLKHLVWASR 


ELERFALNPS 


^ n 


A cp QP79 c 
f\ OJZ* Oil / Z J 


p a CVT.qf! 


GKLDAWEKI 


RLRPGGKKKY 


RMKHLVWASR 


ELERFALNPS 


■iDl 


A OJCj OCi / jj 


Vl\j AjA-ri.»«3 VJjDO 


GKT.TjAWEKT 


RLR PGGKKO Y 

XVXJ XV IT VJVJIVIVVg/ J. 


RLKHLVWASR 

XV jw XVX X^W V w » JtV 


ELERFALNPS 




a CTT CPflCO 

A OIL ODOJJ 


■p A CTTT.Qn 


GPT.DAWFKT 


p T.P PGGKKKY 

XvXJXV XT Vj Vj XVXVXV X 


RMKHLVWAS R 

XVX XXVjLXjw V Fi**WIv 


ELDRFALNPS 


"3 »C O 
JDJ 




■p A C VT cr* 


T^KTTnAWPKM 


RTjR PGGKKKY 

XVXJXV Xr VJVJXVXVXV X 


KLKHMVWARR 

1 VXJ XVX XI 1 V rinXviX 


ELEKSALNPS 




A Oil UVjOEiO 


Mf!ATJ A QVT.Qn 


GKT.TjAWEKT 

. v3 XVXJ LJt\ r« X_j JA. X 


RLRPGGMKKY 

XVXJXV. XT VJVJTXV xvxv X. 


RLKHLVWASR 


ELEKFALNPG 


£ 

JOS 


A Uvj 7ZUUU 


MnAD A Q\7T.Qn 


GKT .TjAWPKT 


RLRPGGKKKY 

xvjjxvxr vj vjxvxvxv x 


RLKHLVWAS R 


ELERFALNPS 


J o o 




MrjADA QVT.Cin 
rlOriivriD VJjOu 


KKTiD^WEKT 

. XvXvXJXyO r» JJj XVX 


RLRPGGNKKY 


RLKHLVWASR 


ELEKFTLNPG 


"3. ^ *7 


ai~ x.rsi /IjU 


MPAD ACTT.Pn 


GKT.TjKWEKT 


PLRPGGKKHY\ 


M I KHLVWASR 


ELERFALNPG 


J D O 


AG PW Q9RW 

jrVv^ XV rV _7 ^ Xv »» 


MnAPA^TT.RR 

l T l\JJ-l_L\_r^O X XJl\.w 


. GKLDAWEKI 


KLKPGGKKTY 


MMKHLVWASR 


ELERFALNPD 




CD qpQ/1 
jf-lv_ Ou UiJ^/'i 


... IxJAO V UOvJ 


GKLDAWEKI 


RLRPGGKKKY 


RMKHLVWASR 


ELDRFALNPS 


"J7A 
J / U 


APn QT7 QT7P 


Mfzi\ "p a c TT.qn 


GKT.DAWEKI 


RLRPGGKKKY 

xvxjxv xr vj vj xvxvxv j. 


RLKHLVWASR 


ELDRFALNPS 


"3. *7 T 


Apr; "DT7 UTl 
ALu ijXL vli 


MfZ A P A QVT.Tn 


GKT.DTWER T 

. vJXVXjU X rV JjjXvX 


RLRPAGKKKY 

XV J-J X V XT -£XVJ X VXVXV J- 


RMKLLVWASR 

XVX iiWJXJ V r 1 xx.k_^ JVV 


ELERFAINPG 




A"n CT? CT7iCQ 


MPAD A Q\7T.Qn 
VlKj AJXAO V JjOU 


PPTiDEWEKT 

. X_i Xv XJ LJ X_i r V XZj XV X 


OLRPGGKKRY 

V^/X— J XX. ju VJ VJ 1V1WA X. 


RLKH I VWAS R 


ELERFALNPG 


1 *7 "3. 


HJJ o£j O XL 1 X 


P a qvT.qn 


GKTjDAWEKI 

. VJJ XVXJ X//Tl V i Xj IV X 


RLRPGGRKKY 

XV iJXvX^ VJ VJXVXVXV -X 


KLKHIVWASR 


ELERFALNPS 


J / *i 


AxJixxV l\l Vj -7 / 




GKTjDKWEKI 

« VJJ Xv J_l LJ XV r V Xj XV X 


RLRPGGKKOY 

xv J— ixvxr vj vj ivivy x 


RLKHLVWASR 


ELDRFALNPS 


J / 3 


ATiTf PTi MAT, 
AxJiV v_U 1 v 1AJj 




GKT.DAWEKI 

. \jTI\JJL/A if Jj 1\X 


RLRPGGKKKY 

XV jLJ XV jLT vjvjxvxvxv X 


RLKHLVWASR 


ELERFALNPG 


"3. *7 £ 
J / O 


AO PP VT 1 1 

rtU Dd V J — L 1 


MRARAWL^G 


GKLDAWEKI 


RLRPGGKKKY 


RMKHLVWASR 


ELERFAINPG 


1 1 1 


Afi Tar; q 9 NTH 


MRARA9VLSG 


GKLDAWEKI 

• VJ1V 1 IL/xln JjivX 


RLRPGGKKKY 


RMKHLVWASR 


ELERFALNPD 


■37Q 
J / O 


AGHTT RA VT 


MGAPAS T I.SG 


. GKLDAWEKI 


RLRPGGKKKY 


QIKHIVWASR 


ELERFALNPG 


j / -/ 


Ann gd 7*2.9 


MGARA^VT.^G 


GKLDKWEKI 


RLRPGGKKOY 

XVX»J XV ^ WWXViv^ M 


KLKHIVWASR 


ELERFALNPG 


*3Q rt 


A ,T CM "RT/J9 1 


Mn a p a q vt . q n 


GKT.DAWEKI 

. VJlXX-XJl^jrAVV X_i XV X 


RLRPGGKKOY 

xvjjxvxt vjvjivi\.y J- 


RM KHL VWAS R 


ELERFALNPG 


iol 


O ATT "\7TJ AT? 
rS AU vxl Ar 


MnAp a qvT.qr? 


GFTiDRWRKT 

• OXZiXJXJlvrV XZj XV X 


P LR PGGKKTY 

XVXJ XV XT VJ VJ XVXV X X 


KLKHIVWASR 

XV U xvx x -i- v rinuiv 


ELERFAVNPG 


"3 Q *3 
J 82 


T3 P 1 T\T P T A 9 


Mm AP A qVT.qf2 


GOT.TjRWPKT 

. vJv^XJXyXv rV jZj XvX 


PT.p PGGKKKY 

XVXJ XV XT VJ VJXVXVXV X 


RLKHLVWASR 

XV jUJ XVX X JL-M V rirxkjiv 


ELERFAVNPG 


3 83 


"D "Pk'C "m T TT 

B Ucj DJ J. U 




n"P T .FIT? WU K T 

. vjXliXjXJrv VV XL XVX 


PT.P T>dCiKKKY 

Xv Xj Xv, xr vj vj xv xvxV x 


PT.KT-TTVWASR 

XvXJXVJLXJL V IfVAuIV 


ELERFAVNPG 

XJ JJ Xj XV X XTk. V 1Y XT VJ 


"3 O /I 


■Q "Pi IT TT A "NT TT 
B L)£j rLAlN U 




G"P T .D KWT? K T 

. vJXZjXJX^XVVV XZi XVX 


PT.R PGGKKKY 

XV J-l XV XT VJ VJ XV XvXV. X 


OLKHIVWASR 

W XJ XVX X X V HrtlJiA 


ELERFAVNPG 

U J-J XJ XVX. *x V J-^i X VJ 


"3 O C 

Job 


T2 "CO UYD O 


MfJAP AqVT.qn 


GPT.DPWFKT 

. vJ Lj XjX/Xv rV Cj XvX 


PT.P PGGKKKY 

XvXJXvXr vjTVJ IVXVXV X 


KLKHIVWASR 

xvxj xvx x x v nrikjiv 


ELERFAVNPG 

JW XJ iJ XV X. V X^l JU vj 


Job 


rS Vj A Ull 


MnaDACiVT.QG 

l^l^/^Tvi'-iO VUOU 


GPT.DKWFKT 
• vjCj xjx^ Xvvv xiiXvx 


PT,p PGGKKKY 

XvJ_IXv XT VJ VJXVXVXV X 


OLKHIVWASR 

V^XJIVXIX. v rmijiv 


ELERFAINPG 

xjxjxjxvx nj-i«£ vj 


3 87 


o p^o p* a m T 
B vjB v^AlYLx, 


Mr 1 A P A q\7T.qn 


. OXIjXjXJXvVvXIjXvX 


P T .P VaCiKKKY 

XvXJXV XT VJ VJXVXVXV X 


KLKHIVWASR 

XVXJ XVX X X V V Y xlkJ XV 


ELERFAVNPG 

XJ XJ J— 1 XV X Jr^. V XII XT VJ 


3 8 8 


-q /-I'D /"•■Q Q A 
B VjB UDO A 


Mr* AP A qVT.qn 


. vJXli XjXJXv rV XL XV X 


PT.P 'PCiCiKKKV 

Xv J_lXv XrVJ VJXVXVXV X 


RLKHVVWASR 

XV XJ XVX X V V riirltJlV 


ELERFAVNPG 

XJ XJ XJ XV X xx V X >| XT VJ 


o o o 

3 8 9 


O P^TD MA TvT/^ 
B VjB MAlNV_ 


MPAD A q"\7T.qn 


GKT,TiRWT?KT 

. vJ XVXj i-j Xv XL XV X 


PT.P "PCXaKKKV 

Xv Xj xv Jr vj VJXVXVXV X 


KTiKHTVWASR 

XV 1 1 XVX X X v r i xx*J XV 


ELERFTVNLG 

XJ XJ X-J XV XXV XV XJ VJ 


T A A 

3 3 0 


B xviv Wis. Ar 


Mn A P A QTT.QG 


. vjtXLXjXJ^/ rV XL XV X 


PT.P T>CiCiXKKY 
xv. Xj xv Xr vj Vj XVxVxV X 


RLKHLVWASR 

XVX— 1 XVX X XJ V » T xlk> XV 


ELERFAVNPG 

X_i Xj Xj XV X xl V li X^ VJ 


3 91 


T3 "NTT "3 O Pi O A 


MfiAP AqvT.qn 


G P T .r» TnAJ P K T 

. vjXLXjXJXVWXLXVX 


PT.PPGGKKPV 

Xv J_iXvXt VjvJ XvXvXV X 


KT.KHTVWASR 

XVXJ xvxx x v n riijxv 


ELERFAVNPG 

xj XJ Xj xv x xx v xv x vj 


3 92 


B 1 W I WLio 


Mn APAqTT.qA 


G P T . Fi TTTaI P P ^ T 
. VJXL XjXJ XV rV XLXv V 


PT.P "DCZCUCKKY 

XvXjXvXtVj VJXVXVXV X 


RT. KHLVWASR 

XvXjxvjlTIXJ v nriijiv 


ELERFAVNPG 

Xj XJ Xj XV X xi. V x il XT VJ 


3 93 


B Ub BL._LjU 


MP* AP A C\n.Qf! 


. vjXvXjJ^ivV"v XLXvX. 


XvXJXvXr VjvJ XVXVXV x 


KT .KHT .VWA qR 

XVXJXVJLXXJ V MrtO XV 


PTjPRFAVNPG 

El JJ X_J XV XT jTV V XM XT VJ 


3 94 




Mn AP A q\7T.qn 


nKT.DqWPKT 

. vjIVXjIJo XL XvX 


PT.P PGGKKKY 

XvXJXvXr VJVjXvXVXV X 


KTjKHTVWASR 

xvxj xvxx x v mrikjiv 


ELERFAVNPG 

XJXJXJXVX fl V in J7 VI 


3 95 


"D ITC ~TT3 (~* O T7 
B Ub JKLbJ? 


MriAT? A qVT.qn 


GPT.DPWJPKT 

. \JCj XjIjIv rV XL XVX 


PT.P PGGKKKY 

Xv XJ Xv XT vj Vj XVxVxV X 


RLKHTVWASR 

Xv Xj XVXX X v r Y irA.«J XV 


ELERFAVNPG 

X-J XJ Xj XV X xx V XV X VJ 


3 9o 


T3 TTC A/T'NTr 1 / - ' 

B Ub 1YLDJ 




GPTiDRWPiNTT 

» VJX-i 111 ^Xv VY XZj XV X 


P LR PGGKKKY 

XV XJ Xv XT VJVJ XVXVXV X 


KLKLHVVWASR 

xvxj xvxx v v rvmji\ 


ELERFAVNPG 


3 97 


"D TTC? nO QC 

B Ub P89o 


MrtAP A q VT.qn 

! v lVji-iXvrt.O VUOVJ 


GPT.DPWPKT 

• OJZjXjX^xvVV XZfXVX 


P T ,P VCiCiKKKY 

XvX—tXV XT VJVJ XV XV XV X 


KLKHIVWASR 

xvxj xvx xx v nrtuxv 


ELERFAVNPS 


■j Q Q 

3 9 8 


"D TTC "DTT Ml 

B UJb Kr 1 V 1J- 


MGARA^VLSG 

l T lVjX-lXs_rt.O V XJ O v_3 


GKLDKWEKI 

. VJ XV J 1 X/ IV n X_j XV X 


RLRPRGKKRY 

XVXJXV XT XV VJXVXVXV X 


KT j KH I VWAS R 

X\ 1. J XVXX JL- V ririMlx 


ELERFAVNPS 


3 99 


"D TTC CUO V 

B Ub brz xv 


Mnap AqvT.qn 


GPT.DKWPKT 

. v_TXLX_1X-/XviTV XL XVX 


P T .P PGGKKKY 

XvXJXvXr VJVJ XV.XVXV. X 


KLKHIVWASR 

xvxj xvx x x v . » riij i\ 


ELERFAVNPG 


4 00 


"D TTC TaTUATTT 

B Ub WJiAUX 


MHAPAq VT.qn 


GPT.DPWPKT 

• VjJZi 1 1 1 J xv W XZj XVX 


P T.P PGGNKKY 

Xv J_lXvXr VJVJXM XVXV X 


KLKHIVWASR 

XVXJ XVXX X V f » irVlJ IV 


ELERFAVNPG 


401 


n tip un o *~7 

B US WR2 


MOADACMT CP 


CI T? T ."n TTU7 "C* TT T 

• VJXjXJXJX\.VVxLXVX 


PT.P 'DCiaWTCfCY 
XvJ-iXvXr vjVjXVXVXV x 


PT.KHT ,\/WAQR 
XvXj XVXx J_l V nriOIv 


PTiPP FAVNTPG 

XJ XJ Xj XV X jfv V XM XT VJ 


402 


B_US_YU2_M 


MGARASVLSA 


. GELDKWEKI 


RLRPGGKKQY 


RLKH I VWAS R 


ELERFAVDPG 


403 


BF1_BR_93B 


MGARASVISG 


. GELDKWEKI 


RLRPGGHKKY 


RLKH I VWAS R 


ELERFAVNPG 


404 


C_BR_92BR0 


MGARASILRG 


. GKLDAWERI 


KLKPGGKKHY 


MMKHLVWASR 


ELERFALDPG 


405 


C_BW__96BW0 


MGARAS I LRG 


.GKLDAWEKI 


RLRPGGKKQY 


RIKHLVWASR 


ELERFALNPG 


406 


C_BW_96BW1 


MGARASILRG 


. GKLDTWEKI 


RLRPGGKKRY 


MI KHLVWASR 


ELERFALNPG 


407 


C BW 96BW1 


MGARASILRG 


. EKLDTWEKI 


RLRPGGKKRY 


MMKHLVWASR 


ELENFALNPA 



146 



408 


C BW 96BW1 


MGARASISRG 


. EKLDTWEKI 


RSRPGGKKCY 


MLKHIVWASR 


ELERFALNPG 


409 


C ET ETH2 2 


MGARAS I LRG 


. EKLDAWEKI 


KIjRPGGKKHY 


MLKHLVWANR 


ELEKFALNPD 


410 


C IN 93IN1 


MGARAS I LRG 


. GKLDKWERI 


RLRPGGKKHY 


MLKHLVWASR 


ELERFALNPG 


411 


C IN 93IN9 

V— . X. XH — ' -J J- XN — / 


MGARAS I LRG 


EKLDKWEKI 

• Jjivxjivivn uivx 


RLRPGGKKHY 

XV XJ XV i VJ vj x vx vx x X 


MLKHLVWASR 


ELDRFALNPG 


412 


C IN 93IN9 


MGARAS I LRG 


. EKLDKWERI 


RLRPGGKKHY 


MLKHLVWASR 


ELDRFALNPG 


413 


C IN 94IN1 


MGARAS I LRG 


GKLDKWEKI 

• VJ XV X JXV X V * V XJ XV JV 


RLRPGGKKHY 


MLKHLVWASR 


ELEKFALNPG 


4 14 


C IN 95IN2 

J- X w > Jl X » 


MGARAS I LRG 


GKLDKWEKI 

• VJ X \JjJXJ XV V w XJ XV JU 


RLRPGGKKRY 

XVXJ XV VJ VJ X VX VX V JL 


MLKHLVWASR 


ELDRFAVNPG 


415 


CRF01 AE C 


MGARAS VLSG 


. GKLDAWEKI 


RLRPGGKKKY 


RMKHLVW AS R 


ELERFALNPG 


416 


CRF01 AE C 

V— X V X w J- Xi 1 ■< V*. 


MGARAS I LSG 


. GKLDAWEKI 


RLRPGGKKQY 


RMKHLVW AS R 


ELERFALNPG 


417 


CRF01 AE C 


MGARAS VLSG 


. GKLDAWEKI 


RLRPGGKKKY 


RLKHLVWASR 


ELERFALNPG 


418 


CRF01 AE T 

XV X VJ JL At 1 I X 


MSARASVLSG 


. EKLNAWEKI 


RLRPGGRKKY 


KLKHLVWASR 


ELEKFALNPG 


419 


CRF01 AE T 


MGARAS VLSG 


. . KLDALEKI 


RLRPGGKKKY 


KMKHLVWASR 


ELERFALNPG 


42 0 


CRF01 AE T 


MG ARAS VL S G 


GKLDAWEKI 

• VJ X V X J 1>*T v 1 XJ XV J- 


RLRPGGKKKY 

XV XJ XV XT VJ VJ XVXVXV X. 


KMKHLVWASR 


ELERFALNPG 


421 


CRF01 AE T 


MGAKASVL S G 

1 1 VJrt.lXrt.kJ V XJ IhJ VJ 


GKLDAWEKI 

» V71\JJUn.riUlVX 


RLRPGGRKKY 

XVXJ XV XT VJ VJ XVXVXV X. 


HLKHIVWASR 

x x jlj xvx x jl v vmu iV 


ELERFALNPG 

XJ JkJXJXV-L X~l 1 IXf X» VJ 


422 


PDpoi AE T 

v— XV JT \J -L n£i X 


MGARAS VLSG 


GKLDAWEKI 

» vj x> i ii /niiuivx 


RLRPGGRKKY 

XV XJ XV XT VJ VJ XVXVXV X. 


RLKHLVWASR 

XVXJXVXXJJ V r 1 ^^.IkJ IV 


ELERFALNPS 

XJ XJ XJ XV X Xl 1 IXX JT kj 


42 3 


CRFO 1 AE T 

V_» XV X7 VJ _L fl£l X 


MGARAS I LSG 

rivjrtxvriLj j_ xj ij vj 


GKLDAWEKI 

» Vj X VXJXJ^aV w i XJ XV J* 


RLRPGGRKKY 


RMKHL VWAS R 


ELERFALNPG 


424 


CRFO 2 AG F 


MGARAS VL S G 

1 ^ VJ^XXV-^^.kJ V -1—1 ij VJ 


GKLDSWEKI 


RLRPGGKKKY 


RLKHLVWASR 


ELERFALNPG 


42 5 


CRF02 AG F 

V- XV X \J £j ^VVJ X 


MGARASVLSG 


GKLDSWEKI 

♦ VJ X VXJXJ U f 1 XJ XV-i- 


RLRPAGKKKY 


RLKHLVWASR 


ELERFALNPG 


426 


CRF02 AG G 


MGARVSVLRG 


. GQLDTWEKI 


RLRPGGKKKY 


KjMKLLVWASR 


ELERFAVNPG 


42 7 


CRF02 AG N 

V— 1\ X V/ ^ J7*.VJ AM 


MGARJVSVLSG 


. GKLDAWEKI 


RLRPGGKKKY 


RLKHLVWASR 


ELERFALNPG 


42 8 


CRF02 AG S 


MGARAS VL S G 


. GKLDAWEKI 


RLRPGGKKKY 


RLKHLVWASR 


ELERFALNPG 


42 9 


CRFO 2 AG S 

v_xvx v ^ riv »j 


GARASVLSG 


. GKLDAWERI 


RLRPGGKKKY 


RLKHLVWASR 


ELERFALNPG 


43 0 


CRF03 AB R 


MGARAS VL S G 


GKLDAWEKI 

* VJ XX 1 II i 4J IVX 


RLRPGGKEKY 


RIKHLVWASR 


ELERFALNPS 


4^1 

*± J J- 


CRFO 3 AB R 

V — xv 17 \J J hxj xv 


MGARAS VL S G 

rivjriivn«j v uijvj 


GKLDAWEKI 

* VJ IVXJUnVV XJ XV JL. 


RLRPGGKKKY 

XVXJ XV XT VJ VJ XVXVXV JL 


RIKHLVWASR 


ELERFAINPS 


432 


CRF04 r*r>"5C 

v*»xvx v/ i v^- ^— ' yv 


MGARAS VL S G 

1 1 VJ xT^X VjT^.4*J V XJ kJI VJ 


GKLDAWERI 

* VJ X\ 1 M /fTrlXllVX 


RLRPGGKKKY 


RLKHLVWASR 


ELERFALNPG 


4 3 3 


V.IM \J i V_LJW 


MGARAS VL S G 

1 1 VJ jrTjrVJTTL 4j V XJkJ VJ 


GKLDAWERI 

• vjx vux/n » t xj xv -i- 


RLRPGGKKKY 


RLKHLVWASR 


ELERFALNPG 


4 34 


PRP04 pny 

v— xv x v/ T: uua 


MGARAS VL S G 


GRLDAWEKI 


RLRPGGKKRY 


RIKHLIWASR 


ELERFALNPG 


435 


CRF05 DF B 

\ — xv i. v/ — > xj X7 ij 


MGARASVLSG 

1 IVJi^ViiU V XJ ikj VJf 


. GKLDAWEKI 


RLRPGGKKKY 


RLKHL VW AS R 


ELERFALNPG 


43 6 


CRF05 DF B 

Vw*X\.J_ V/ •J X-/ X XJ 


MGARASVLSG 

i iwriivTiij' v xj kj \j> 


. GKLDAWEKI 


RLRPGGKKKY 


RLKHIVWASR 


ELERFAINPG 


437 


V_»XVX V/ VJ v— £j j*v 


MGARASVLSG 

1 1 VJxi^. Vxi- V XJ kj VJ 


GKLDEWEKI 

• VJ X VXJ XJ XJ ¥ 1 XJ XV J. 


RLRPGGKKKY 

XV XJ XV XT VJ VJ XVXVXV JL 


KMKHLVWASR 


ELERFAINPG 


4 ft 

T JO 


V_xv 17 w o v^ t~-^- 


MGARASVLSG 

1 IvJrlrvriiJ v XJ O vj 


GKLDEWEKI 

• \jx> i ii /unuivx 


RLRPGGKKKY 

XV XJ XV XT VJ VJ XVXVXV X 


RLKHL VWAS R 

xv xj x vx x xj v itrTikjiv 


ELERFALNPS 

XJ XJ XJ XV X ixXJlii XT LJ 


4 9 

*± J 


V l\ 17 U O V_- LJ-A. 


MGARASVLSG 


GKLDEWEKI 

• VJ X VXJ XJ X_i r V XJ X V JL 


RLRPGGKKKY 

XV XJ XV XT VjVj XVXVXV X 


RMKHLVWASR 

XVI 1 X VX XXJ V if O.LJXV 


ELERFALNPG 

xj xj xj xv x rvui« xt vj 


44 0 


v^xv 17 VJ D v^JJ Jv 


MGARASVLSG 


GKLDEWEKI 

• VJ XVXJ LJ XJ » i X_i xv J_ 


RLR PGGKKKY 

X V XJ Xv XT VJVJ XVXVXV X 


RLKHL VWAS R 

xvxj xvx xxj v nnuiv 


ELDRFALNPG 

xj xj xj xv x nxjiv x vj 


44 1 


v^-xv 17 _L J_ v—LJjv 


MGAR ASVTiSG 

l IvJjrtxvJ-vO V XJ O VJ 


GKLDSWEKI 

• Vj XVXJ XJ kj Vi Xj Xv X. 


RLR PGGKKKY 

XVXJ XV. XT VJVJ XVXVXV X 


RLKHLVWASR 

XVXJ XVX XXJ V TirlkJIX 


ELERFALNPS 

Xj XJ Xj XV X rVUll i U 


44 9 


V— xv 17 X X v^ LJJv 


MGARASVLSG 

1 1 VJi^X\_rt.O V XJ O VJ 


GKLDAWEKI 

• VJ XVXJ XJ *\ w V XJ IVX 


RLR PGGKKKY 

XVXJ XV. C VJVJ XVXVXV X 


RLKHLVWASR 

xvxj xvx xxj v nrikJiv 


ELERFALNPS 

l—i XJ Xj XV X -Cl I IXM kj 


*± *± j 


U v^XJ u^li xv \J 


MGARASVLSG 


GKLDAWEKI 

• Vj iviJJJ^l m XJ XV J. 


RLRPGGKKKY 

XVXJ XV XT VJ VJ XVXVXV JL 


KLKHIVWASR 

xvxj xvx x jl v nnuiv 


ELERFALNPG 


44 4 


D CD FLT K 

U V_ XJ Hi XJ J_ XV 


MGARASVLSG 
I'lvji-ixrvj-vo v xj o vj 


GKLDKWEKI 
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VIPMFTALSE 
VIPMFTALSE 
VIPMFTALSE 
VIPMFTALSE 
I I PMFTALSE 
VIPMFTALSE 
VIPMFTALSE 
VIPMFTALSE 
VIPMFTALSE 
VIPMFTALSE 
VIPMFTALSE 
VIPMFTALSE 
VIPMFTALSE 
VIPMFTALSE 
VIPMFTALSE 
VIPMFTALSE 
VIPMFTALSE 
VIPMFTALSE 
VIPMFTALSE 
VIPMFTALSE 
VIPMFSALSE 
VIPMFTALSE 
VIPMFTALSE 
VIPMFTALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPVFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
IIPMFTALSE 
VIPMFTALSE 



GATPQDLNTM 
GATPGDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDSNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GAAPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNSM 
GATPRDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQILNTM 
GATPQDLNTM 
GATPQDLTTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNMM 
GATPQDLNMM 
GATPQDLNMM 
GATPQDLNMM 
GATPQDLNMM 
GATPQDLNTM 
GATPGDLNMM 
GATPHDLNMM 
GATPQDLNMM 
GATPQDLNMM 
GATPQDLNTM 
GATPQDLNTM 
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AC_SE_SE94 
ACD_SE_SE8 
ACG_BE_VI1 
AD_SE_SE6 9 
AD_SE_SE71 
ADHK_N0_97 
ADK_CD_MAL 
AG_BE_VI11 
AG_NG_92NG 
AGHU_GA_VI 
AGU_CD_Z3 2 
AJ_BW_BW2 1 
B_AU_VH_AF 
B_CN_RL4 2_ 
B_DE_D31_U 
B_DE_HAN_U 
B_FR_HXB2_ 

B_GA_OYI 

B_GB_CAN1_ 
B_GB_GB8_A 
B_GB_MANC_ 
B_KR_WK_AF 
B_NL_32 02A 

bjtwjtwcys 

B_US_BC_LO 
B_US_DH12 3 
B_US_JRCSF 
B_US_MNCG_ 
B_US_P896_ 
B_US_RF_M1 
B_US_SF2_K 
B_US_WEAU1 
B_US_WR2 7_ 
B_US_YU2_M 
BF1_BR_93B 
C_BR_92BR0 
C_BW_96BW0 
C_BW_96BW1 
C_BW_96BW1 
C_BW_96BW1 
C_ET_ETH22 
C_IN_93IN1 
C_IN_93IN9 
C_IN_93IN9 
C_IN_94IN1 
C_IN_95IN2 
CRF01_AE_C 
CRF01_AE_C 
CRF01_AE_C 
CRF01_AE_T 
CRF01_AE_T 
CRF01_AE_T 
CRF01_AE_T 
CRF01_AE_T 
CRF01_AE_T 
CRF02_AG_F 
CRF02_AG_F 
CRF02_AG_G 
CRF02_AG_N 
CRF02 AG S 



PQGQMVHQPI 
AQGQMVHQSL 
AQEQMVHQSM 
LQGQMVHQAI 
AQGQMIHQAL 
AQGQMVHQAI 
AQGQMIHQAI 
AQGQMVHQSM 
AQGQWHQPI 
AQGQMVHQAM 
AQGQMVHQAL 
AQGQMVHQAV 
LQGQMVHQPI 
LQGQMVHQPI 
LQGQMVHQPI 
LQGQMVHQAI 
IQGQMVHQAI 
LQGQMVHQPI 
LQGQMVHQAI 
LQGQMVHQAI 
LQGQMVHQSI 
LQGQMVHQPI 
LQGQMVHQAL 
LQGQMVHQAI 
IQGQMVHQAI 
IQGQMVHQAL 
LQGQMVHQAI 
IEGQMVHQAI 
IQGQMVHQAI 
LQGQMVHQAI 
LQGQMVHQAI 
LQGQMVHQAL 
LQGQMVHQAL 
LQGQMVHQAI 
LQGQMVHQAI 
LQGQMVHQPI 
LQGQMVHQAI 
LQGQMVHQAI 
LQGQMVHQAI 
LQGQMVHQAI 
MQGQMVHQPI 
LQGQMVHQAI 
LQGQMVHQAL 
LQGQMVHQPI 
LQGQMVHQAI 
LQGQMVHQAI 
AQGQMVHQPL 
AQGQMVHQAL 
AQGQMIHQAL 
AQGQMVHQPV 
AQGQMVHQPL 
AQGQMVHQPL 
AQGQMVHQPI 
AQGQMAHQPL 
AQGQMVHQPV 
AQGQMTHQPM 
AQGQMTHQPM 
AQGQMVHQAI 
AKGQMTHQSM 
AQGQMTHQS I 



SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
TPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNARVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLFAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SARTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SARTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 



VIEDKAFSPE 
VIEEKAFSPE 
VIEEKAFSPE 
VIEEKAFSPE 
VIEEKAFSPE 
AIEEKAFSPE 
VIEEKAFSPE 
VIEEKGFSPE 
VIEEKNFSPE 
VIEEKGFSPE 
WEEKNFSPE 
VIEEKAFSPE 
WEEKAFSPE 
WEEKAFSPE 
WEEKAFSPE 
WEEKAFSPE 
WEEKAFSPE 
WEEKAFSPE 
WEEKAFSPE 
WEEKAFSPE 
WEEKAFSPE 
VIEEKAFSPE 
WEEKAFSPE 
WEEKAFSPE 
WEEKAFSPE 
WEEKAFSPE 
VIEEKAFSPE 
WEEKAFSPE 
WEEKAFSPE 
WEEKAFSPE 
WEEKAFSPE 
VIEEKAFSPE 
WEEKAFSPE 
WEEKAFSPE 
WEEKAFSPE 
WEEKAFSPE 
VIEEKAFSPE 
VIEEKAFSPE 
VIEEKAFSPE 
VIEEKAFSPE 
WEEKAFSPE 
VIEEKAFSPE 
VIEEKAFSPE 
VIEEKAFSPE 
VIEEKAFSPE 
VIEEKAFSPE 
WEEKGFNPE 
WEEKGFNPE 
WEEKGFNPE 
WEEKGFNPE 
WEEKGFNPE 
VIEEKGFNPE 
VIEEKGFSPE 
WEEKGFNPE 
WEEKGFNPE 
VIEEKAFSPE 
VIEEKAFSPE 
WEEKAFSPE 
VIEEKGFSPE 
WEEKAFSPE 



VI PMFTALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSD 
VIPMFSALSE 
VIPMFSALSE 
VI PMFTALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALAE 
VIPMFSALSE 
VIPMFSALAE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VI PMFTALSE 
VI PMFTALSE 
VI PMFTALSE 
IIPMFTALSE 
VI PMFTALSE 
VI PMFTALSE 
VI PMFTALSE 
VI PMFTALSE 
VIPMFTALSE 
VI PMFTALSE 
VIPMFTALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFTALSE 
VIPMFTALSE 
VIPMFTALSE 
VIPMFSALSE 
VIPMFSALSE 



GATPQDLNTM 
GATPQDLNMM 
GATPQDLNMM 
GAAPQDLNTM 
GATPQDLNMM 
GATPQDLNMM 
GATPQDLNMM 
GATPQDLNMM 
GATPQDLNTM 
GATPQDLNMM 
GATPQDLNTM 
GATPQDLNMM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GAI PQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLYTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNMM 
GATPQDLNMM 
GATPQDLNMM 
GATPQDLNMM 
GATPQDLNMM 
GATPQDLNMM 
GATPQDLNMM 
GATPQDLNMM 
GATPQDLNMM 
GATPQDLNMM 
GATPQDLNMM 
GATPQDLNMM 
GATPQDLNMM 
GATPQDLNMM 
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CRF02_AG_S 
CRF03_AB_R 
CRF03_AB_R 
CRF04_cpx_ 
CRF04_cpx_ 
CRF04_cpx_ 
CRF05_DF_B 
CRF05_DF_B 
CRF06_cpx_ 
CRF06_cpx_ 
CRF06_cpx_ 
CRF06_cpx_ 
CRFll_cpx_ 
CRFll_cpx_ 
D_CD_84ZR0 
D_CD_ELI_K 
D_CD_NDK_M 
D_UG_94UG1 
F1_BE_VI85 
F1_BR_93BR 
F1_FI_FIN9 
F1_FR_MP41 
F2_CM_MP25 
F2KU_BE__VI 
G_BE_DRCBL 
G_NG_92NG0 
G_SE_SE616 
H_BE_VI991 
H_BE_VI997 
H_CF_90CF0 
J_SE_SE7 02 
J"_SE_SE7 8 8 
K_CD_EQTB1 
K_CMJVIP5 3 5 
N_CM_YBF3 0 
O_CM_ANT7 0 
0_CM_MVP51 
0_SN_99SE_ 
0_SN_9 9SE_ 
U CD 83C 



AQGQMVHQS I 
AQGQMTHQSM 
AQGQMTHQSM 
AQGQMVHQS I 
AQGQMVHQAM 
AQGQMVHQS I 
IQGQMVHQAL 
LQGQMVHQAL 
AQGQMVHQAM 
AQGQMVHQAI 
AQGQMIHQAI 
AQGQMVHQAI 
AQGQMVHQPV 
AQGQMVHQAM 
LQGQMVHQAL 
LQGQMVHQAI 
LQGQMVHQAI 
LQGQMVHHPL 
LQGQMVHQSL 
LQGQMVHQSL 
LQGQMVHQAI 
LQGQMVHQPI 
LQGQMVHQSL 
LQGQMVHQAL 
AQGQMVHQAI 
AQGQMIHQAI 
AQGQMVHQAI 
AQGQMVHQAI 
AQGQMVHQPI 
AQGQMVHQAI 
LQGQPVHQAL 
LQGQPVHQAL 
LQGQMVHQAL 
LQGQMVHQAL 
AQGQMVHQPL 
AQGQMVHQAI 
AQGQMVHQAI 
AQGQMVHQS L 
AQGQMVHQS L 
MQGQMVHQAI 



SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
TPRTLNAWVK 
SPRTLNAWVK 
SXRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
TPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 
SPRTLNAWVK 



VIEEKAFSPE 
VIEEKAFSPE 
VIEEKAFSPE 
VIEEKAFSPE 
VIEEKAFSPE 
WEEKGFSPE 
VIEEKAFSPE 
VIEEKAFSPE 
VIEDKAFSPE 
VIEEKAFSPE 
AIEEKAFSPE 
AIEEKAFSPE 
WEEKAFSPE 
VIEEKAFSPE 
VIEEKAFNPE 
VIEEKAFSPE 
VIEEKAFSPE 
VIEEKAFNPE 
VIEEKAFSPE 
VIEEKAFSPE 
VIEEKAFSPE 
VIEEKAFSPE 
VIEEKAFSPE 
VIEEKAFSPE 
WEEKAFSPE 
WEEKAFSPE 
WEEKAFSPE 
WEEKAFSPE 
WEEKAFSPE 
WEEKAFSPE 
VIEEKAFSPE 
VIEEKAFSPE 
VIEEKAFSPE 
VIEEKAFSPE 
VIEEKAFSPE 
AVEEKAFNPE 
AVEE KAFNPE 
AVEEKAFNPE 
AVEEKAFNPE 
VIEEKAFSPE 



VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFTALSE 
VI PMFTALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFTALSE 
VIPMFTALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFSALSE 
VIPMFTALSE 
VIPMFMALSE 
IIPMFMALSE 
IIPMFMALSE 
IIPMFMALSE 
IIPMFMALSE 
VIPMFSALSE 



GATPQDLNMM 
GATPQDLNMM 
GATPQDLNMM 
GATPQDLNMM 
GATPQDLNMM 
GATPQDLNMM 
GAT PQDLNTM 
GATPQDLNTM 
GATPQDLNMM 
GATPQDLNMM 
GATPQDLNMM 
GATPQDLNMM 
GATPQDLNMM 
GATPQDLNMM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPTDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNLM 
GATPQDLNAM 
GATPQDLNAM 
GATPQDLNAM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPQDLNTM 
GATPSDLNTM 
GAISYDINTM 
GAVPYDINTM 
GAI PYDTNTM 
GAI PYDTNTM 
GATPQDLNTM 



00BW0762_1 
00BWO768_2 
00BW0874_2 
00BW1471_2 
00BW1616_2 
00BW1686_8 
00BW1759_3 
00BW1773_2 
00BW1783_5 
00BW1795_6 
00BW1811_3 
00BW1859_5 
00BW1880_2 
00BW1921_1 
00BW2036_1 
00BW2063_6 
00BW2087_2 
00BW2127 2 



201 

LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ. A 
LNTVGGHQ. A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 



AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 



EEAAEWDRLH 
EEAAEWDRVH 
EEAAEWDRVH 
EEVAEWDRLH 
EEAAEWDRMH 
EEAAEWDRLH 
EEAAEWDRLH 
EEAAEWDRLH 
EEAAEWDRLH 
EEAAEWDRLH 
EEAAEWDRLH 
EEAAEWDRVH 
EEAAEWDRLH 
EEAAEWDRLH 
EEAAEWDRLH 
EEAAEWDRLH 
EEAAEWDRLH 
EEAAEWDRLH 



PVHAGPIAPG 
PAHAGPVAPG 
PVHAGPVAPG 
PVQAGPIAPG 
PVQAGPVAPG 
PVHAGPIAPG 
PVHAGPIAPG 
PVHAGPVAPG 
PVQAGPVAPG 
PVHAGPVAPG 
PVHAGPIAPG 
PVHAGPIAPG 
PVHAGPVAPG 
PVHAGPIAPG 
PVHAGPNPAG 
PVHAGPAAPG 
PVHAGPVAPG 
PVHAGPIAPG 



250 

QMREPRGSDI 
QMREPRGSDI 
QMREPRGSDI 
QMRDPRGSDI 
QMRDPRGSDI 
QMREPRGSDI 
QMREPRGSDI 
QMREPRGSDI 
QIREPRGSDI 
QMREPRGSDI 
QMREPRGSDI 
QMREPRGSDI 
QMRDPRGSDI 
QLREPRGSDI 
QMREPRGSDI 
QMREPRGSDI 
QMREPRGSDI 
QMREPRGSDI 
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00BW2128_3 
0 0BW2 2 7 6_7 
00BW3819_3 
00BW3842_8 
00BW3871_3 
00BW3876_9 
00BW3 886_8 
00BW3891_6 
00BW3970_2 
0 0BW5 0 31_1 
96BW01B21 
96BW0407 
96BW0502 
96BW06_J4 
96BW11_06 
96BW1210 
96BW15B03 
96BW16_26 
96BW17A09 
96BWM01_5 
96BWM03_2 
98BWMC12_2 
98BWMC13_4 
98BWMC14_a 
98BWM014_1 
98BWM018_d 
9 8BWM03 6_a 
9 8BWM037_d 
99BW3932_1 
99BW4642_4 
99BW4745_8 
99BW4754_7 
99BWMC16_8 
A2_CD_97CD 
A2_CY__94CY 

A2D 97KR 

A2G_CD_97C 
A_BY_97BL0 
A_KE_Q23_A 
A_SE_SE65 9 
A_SE__SE72 5 
A_SE_SE753 
A_SE_SE853 
A_SE_SE8 8 9 
A_SE_UGSE8 
A_UG_92UG0 
A_UG_U4 55_ 
AC_IN_213 0 
AC_RW_92RW 
AC_SE_SE94 
ACD_SE_SE8 
ACG_BE_VI1 
AD_SE_SE6 9 
AD_SE__SE71 
ADHK_NO_97 
ADK_CD_MAL 
AG_BE_VI11 
AG_NG_92NG 
AGHU_GA_VI 
AGU CD Z3 2 



LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNAVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGRQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ. A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNIVGGHQ . A 
LNIVGGHQ . A 
LNIVGGHQ. A 
LNIVGGHQ. A 
LNIVGGHQ. A 
LNIVGGHQ . A 
LNIVGGHQ . A 
LNIVGGHQ. A 
LNIVGGHQ. A 
LNWGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ. A 
LNIVGGHQ. A 
LNIVGGHQ. A 
LSTVGGHQ.A 
LNIVGGHQ. A 
LNIVGGHQ. A 
LNIVGGHQ. A 
LNIVGGHQ. A 
LNTVGGHQ . A 
LNIVGGHQ. A 
LNTVGGHQ . A 



AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMEMLKDT IN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQILKETIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDTIN 
AMQMLKDS IN 
AMQMLKDTIN 
AMQMLKDTIN 



EEAAEWDRVH 
EEAAEWDRLH 
EEAAEWDRLH 
EEAAEWDRVH 
EEAAEWDRLH 
EEAAEWDRIH 
EEAAEWDRLH 
EEAAEWDRLH 
EEAAEWDRLH 
EEAAEWDRLH 
EEAAEWDRTH 
EEAAEWDRVH 
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CRF05_DF_B 
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CRF06__cpx_ 
CRF06_cpx_ 
CRF06_cpx_ 



LNIVGGHQ . A 
LNTVGGHQAA 
LNTVGGHQ.A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ.A 
LNTVGGHQ . A 
LNTVGGHQ.A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
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LNTVGGHQ . A 
LNTVGGHQ . A 
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LNTVGGHQ . A 
LNTVGGHQ.A 
LNTVGGHQ.A 
LNTVGGHQ.A 
LTTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNTVGGHQ . A 
LNIVGGHQ. A 
LNIVGGHQ . A 
LNIVGGHQ . A 
LNIVGEHQ. A 
LNIVGGHQ. A 
LNIVGGHQ. A 
LNIVGGHQ. A 
LNIVGGHQ. A 
LNIVGGHQ. A 
LNIVGGHQ. A 
LNIVGGHQ. A 
LNIVGGHQ . A 
LNIVGGHQ . A 
LNIVGGHQ. A 
LNIVGGHQ. A 
LNIVGGHQ. A 
LNIVGGHQ. A 
LNIVGGHQ . A 
LNIVGGHQ . A 
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LNTVGGHQ . A 
LNTVGGHQ . A 
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251 300 

00BW0762_1 AGTTSTLQEQ IAWMTS . NPP VPVGEIYKRW IILGLNKIVR MYSPVSILDI 

00BW0768_2 AGTTSNLQEQ IAWMTA.NPP VPVGEIYKRW IILGLNKIVR MYSPVSILDI 

00BW0874_2 AGTTSTLQEQ IAWMTS . NPP IPVGDIYKRW IILGLNKIVR MYSPVSILDI 

00BW1471_2 AGTTSTLQEQ VAWMTS . NPP VPVGDIYKRW IILGLNKIVR MYSPVSILDI 

00BW1616_2 AGTTSTLQEQ IAWMTS . NPP VPVGEIYKRW IILGLNKIVR MYSPVSILDI 

00BW1686_8 AGTTSNLQEQ VAWMTS . NPP IPVGDIYKRW IILGLNKIVR MYSPVSILDI 

00BW1759_3 AGTTSTLQEQ IAWMTS . NPP VPVGDIYKRW IILGLNKIVR MYSPVSILDI 

00BW1773_J2 AGTTSTLQEQ ITWMTS . NPP VPVGDIYKRW IILGLNKIVR MYSPVSILDI 

00BW1783_5 AGTTSTLQEQ ITWMTS. NPP IPVGDIYKRW I VLGLNK I VR MYSPVSILDI 

00BW1795_6 AGTTSTLQEQ IAWMTS. NPP IPVGDIYKRW IILGLNKIVR MYSPVSILDI 

00BW1811_3 AGTTSTLQEQ IAWMTN.NPP IPVGDIYKRW IILGLNKIVR MYSPVSILDI 

00BW1859_5 AGTTSTLQEQ IAWMTG.NPP VPVGDIYKRW IILGLNKIVR MYSPVSILDI 

00BW1880_2 AGTTSTLQEQ ITWMTS. NPP IPVGDIYKRW IVLGLNKIVR MYSPVSILDI 

00BW1921_1 AGTTSTLQEQ IAWMTN.NPP VPVGDIYKRW IILGLNKIVR MYSPVSILDI 

00BW2036_1 AGTTSTLQEQ IAWMTS. NPP IPVGDIYKRW IILGLNKIVR MYSPVSILDI 

00BW2063_6 AGTTSTLAEQ IAWMTS. NPP IPVGDIYKRW IILGLNKIVR MYSPVSILDI 

00BW2087_2 AGTTSTLQEQ IAWMTN.NPP IPVGDIYKRW IILGLNKIVR MYSPVSILDI 

00BW2127_2 AGTTTTLQEQ INWMTS . NPP IPVGEIYKRW IILGLNKIVR MYSPVSILDI 

00BW2128_3 AGTTSTLQEQ IAWMTS . NPP IPVGDIYKRW IILGLNKIVR MYSPVSILDI 

00BW2276_7 AGTTSTLQEQ IAWMTS . NP A IPVGDIYKRW IILGLDKIVR MYSPVSILDI 

00BW3819_3 AGTTSTLQEQ VAWMTS . NPP VPVGDIYKRW IILGLNKIVR MYSPVSILDI 

00BW3842_8 AGTTSNLQEQ ITWMTS. NPP IPVGEIYKRW IVLGLNKIVR MYSPVSILDI 

00BW3871_3 AGTTSTLQEQ IDWMTN.NPP IPVGEIYKRW IILGLNKIVR MYSPVSILDI 

00BW3876_9 AGTTSTLQEQ IAWMTS . NPP VPVGEIYKRW IILGLNKIVR MYSPVSILDI 

00BW3886_8 AGTTSTLQEQ IAWMTN.NPP VPVGDIYKRW IILGLNKIVR MYSPVSILDI 

0 0BW3 8 91_6 AGTTSNLQEQ INWMTA.NPP IPVGDIYKRW IILGLNKIVR MYSPVSILDI 

0 0BW3 97 0_2 AGTTSTLQEQ IAWMTN.NPP VPVGDIYKRW IVLGLNKIVR MYSPVSILDI 

00BW5031_1 AGTTSTLQEQ IAWMTS. NPP VPVGDIYKRW IILGLNKIVR MYSPVSILDI 

96BW01B21 AGTTSNLQEQ IAWMTA.NPP VPVGDIYKRW IILGLNKIVR MYSPVSILDI 

96BW0407 AGTTSTLQEQ IAWMTS. NPP IPVGDIYKRW IILGLNKIVR MYSPVSILDI 

96BW0502 AGATSTLQEQ IAWMTS. NPP VPVGDIYKRW IILGLNKIVR MYSPVSILDI 

96BW06_J4 AGTTSTLQEQ IGWMTH.NPP IPVGDIYKRW IILGLNKIVR MYSPVSILDI 

96BW11_06 AGTTSTLQEQ IAWMTS. NPP IPVGDIYKRW IILGLNKIVR MYSPVSILDI 

96BW1210 AGTTSNLQEQ INWMTS. NPP IPVGDIYKRW IILGLNKIVR MYSPVSILDI 

96BW15B03 AGTTSTLQEQ IAWMTS . NPP IPVGDIYKRW IILGLNKIVR MYSPVSILDI 

96BW16_26 AGTTSTLQEQ IAWMTS . NPP VPVGEIYKRW IILGLNKIVR MYSPVSILDI 

96BW17A09 AGTTSTLQEQ IAWMTN.NPP IPVGDIYKRW ITMGLNKIVR MYSPVSILDI 

96BWM01_5 AGTTSTLQEQ IAWMTS . NPP IPVGDIYKRW IILGLNKIVR MYSPVSILDI 

96BWM03_2 AGSTSTLQEQ IAWMTS . NPP VPVGDIYKRW IILGLNKIVR MYSPVSILDI 

98BWMC12_2 AGSTSNLQEQ IAWMTS. NPP IPVGDIYKRW IILGLNKIVR MYSPVSILDI 

98BWMC13_4 AGTTSTLQEQ IAWMTR . NPP VPVGEIYKRW IILGLNKIVR MYSPVSILDI 

98BWMC14_a AGTTSTLQEQ VGWMTS . NPP IPVGDIYKRW IILGLNKIVR MYSPVSILDI 

98BWMO!4_l AGTTSTLQEQ IAWMTS . NPP VPVGEIYKRW IILGLNKIVR MYSPVSILDI 

98BWM018_d AGTTSTLQEQ IAWMTS. NPP IPVGDIYKRW IILGLNKIVR MYSPVSILDI 

98BWM036_a AGTTSTLQEQ IAWMTS . NPP IPVGDIYKRW I IMGLNKI VR MYSPVSILDI 

98BWM037_d AGTNSTLQEQ IAWMTN.NPP VPVGDIYKRW IILGLNKIVR MYSPVSILDI 

99BW3932_1 AGTTSTLQEQ IQWMTS.NPP IPVGDIYKRW IILGLNKIVR MYSPVSILDI 

99BW4642_4 AGTTSTLQEQ VTWMTS.NPP VPVGDIYKRW IILGLNKIVR MYSPVSILDI 

99BW4745_8 AGTTSTLQEQ INWMTG.NPP IPVGDIYKRW I IMGLNKIVR MYSPVSILDI 

99BW4754_7 AGTTSTLQEQ ITWMTN.NPP IPVGEIYKRW IILGLNKIVR MYSPVSILDI 

99BWMC16_8 AGTTSTLQEQ IAWMTS . NPP VPVGEIYKRW IILGLNKIVR MYSPVSILDI 

A2_CD_97CD AGATSNLQEQ IGWMTS . NPP IPVGEIYKRW IILGLNKIVR MYSPVSILDI 

A2_CY_94CY AGTTSTLQEQ IGWMTS. DPP IPVGEIYKRW IILGLNKIVR MYSPVSILDI 

A2D 97KR AGTTSTLQEQ IGWMTS. NPP VPVGEIYKRW IILGLNKIVR MYSPVSILDI 

A2G_CD_97C 

A_BY_97BL0 AGTTSTLQEQ IGXMTS.NPP IPXGDIYKRX IILGLNKIVR MYSPVSILDI 

A_KE_Q23_A AGTTSTPQEQ IGWMTG.NPP IPVGDIYKRW IILGLNKIVR MYSPVSILDI 

A_SE_SE6 5 9 

A SE SE725 
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AGTTSTPQEQ IGWMTG.NPP IPVGDIYKRW IILGLNKIVR MYSPVSILDI 



AGTTSTLQEQ IAWMTS.NPP VPVGDIYKRW IILGLNKIVR MYSPVSILDI 

AGTTSTPQEQ IAWMTG.NPP IPVGDIYKRW MILGLNKIVR MYSPVSILDI 

AGTTSTVQEQ IGWMTG.NPP IPVGDIYRRW IILGLNKIVR MYSPVSILDI 

AGTTSTLQEQ IAWMTG.NPP VPVGEIYKRW IILGLNKIVR MYSPVSILDI 

AGTTSTLQEQ IAWMTN.NPP IPVGEIYKRW IILGLNKIVR MYSPVSILDI 



AGTTSTLQEQ IAWMTS.NPP IPVGDIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSTLQEQ IGWMTS . NPP IPVGEIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSTLQEQ IGWMTS. NPP IPVGEIYKRW IILGLNKIVR MYSPVSILDI 



A_SE_SE753 
A_SE_SE853 
A_SE_SE8 89 
A_SE_UGSE8 
A_UG_92UG0 
A_UG_U4 55_ 
AC_IN_213 0 
AC_RW_92RW 
AC_SE_SE94 
ACD_SE_SE8 
ACG_BE_VI1 
AD_SE_SE69 
AD_SE_SE71 
ADHK_NO_97 
AD K_CD_MAL 
AG_BE_VI11 
AG_NG_ 9 2 NG 
AGHU_GA_VI 
AGU_CD_Z32 
AJ_BW_BW2 1 
B_AU_VH_AF 
B_CN_RL42_ 
B_DE_D31_U 
B_DE_HAN_U 
B_FR_HXB2_ 

B_GA_OYI 

B_GB_CAM1_ 
B_GB_GB8_A 
B_GB_MANC_ 
B_KR_WK_AF 
B_NL_32 02A 
B_TW_TWCYS 
B_US_BC_LO 
B_US_DH123 
B_US_JRCSF 
B_US_MNCG_ 
B_US_P896__ 
B_US_RF_M1 
B_US_SF2_K 
B_US_WEAU1 
B_US_WR27_ 
B_US_YU2_M 
BF1_BR_93B 
C_BR_92BR0 
C_BW_96BW0 
C_BW_96BW1 
C_BW_96BW1 
C_BW_96BW1 
C_ET_ETH2 2 
C_IN_93IN1 
C_IN_93IN9 
C_IN_93IN9 
C_IN_94IN1 
C_IN_95IN2 
CRF01_AE_C 
CRF01_AE_C 
CRF01_AE_C 
CRF01_AE__T 
CRF01_AE__T 
CRF01 AE T 



AGTTSTLQEQ 
AGTTSTLQEQ 
AGSTSTLQEQ 
AGTTSTLQEQ 
AGTTSTTQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGXTSTLXXX 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSNLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSSLQEQ 
AGTTSSLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
XGTTSNLQEQ 
AGTTSTLHEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 



IGWMTS . NPP 
IGWMTS . NPP 
VGWMTS . NPP 
ITWMTS .NPP 
IGWMTG.NPP 
IRWMTS .NPP 
IGWMTS .NPP 
IGWMTN.NPP 
IGWMTN.NPP 
IGWMTN.NPP 
IGWMTN.NPP 
IGWMTN.NPP 
IGWMTN.NPP 
IGWMTN.NPP 
IGWMTN.NPP 
IGWMTN.NPP 
IGWMTN.NPP 
IGWMTH.NPP 
IGWMTN.NPP 
IGWMTN.NPP 
IGWMTN.NPP 
IGWMTN.NPP 
IGWMTN.NPP 
IGWMTN.NPP 
IGWMTN.NPP 
IGWMTN.NPP 
IAWMTN.NPP 
IGWMTH.XPP 
IGWMTN . NPP 
IQWMTS .NPP 
ITWMTN.NPP 
IAWMTS . NPP 
IAWMTS .NPP 
INWMTS .NPP 
IAWMTS .NPP 
IAWMTG.NPP 
IAWMTG . NPP 
IAWMTG . NPP 
IAWMTG . NPP 
IAWMTS . NPP 
IAWMTN . NPP 
IGWMTS . NPP 
IGWMTS . NPP 
IGWMTS. NPP 
IGWMTN . NPP 
IGWMTN.NPP 
IGWMTN.NPP 



IPVGEIYKRW 
IPVGDIYKRW 
VPVGDIYKRW 
IPVGEIYKRW 
IPVGEIYKRW 
IPVGEIYKRW 
IPVGDIYKRW 
IPVGEIYKRW 
IPVGEIYKRW 
IPVGEIYKRW 
IPVGEIYKRW 
IPVGEIYKRW 
IPVGEIYKRW 
IPVGEIYKRW 
IPVGEIYKRW 
IPVGEIYKRW 
IPVGEIYKRW 
IPVGEIYKRW 
IPVGEIYKRW 
IPVGEIYKRW 
IPVGEIYKRW 
IPVGEIYKRW 
IPVGEIYKRW 
IPVGEIYKRW 
IPVGEIYKRW 
IPVGEIYKRW 
IPVGEIYKRW 
IPVGEIYKRW 
IPVGEIYKRW 
VPVGEIYKRW 
VPVGDIYKRW 
IPVGDIYKRW 
IPVGDIYKRW 
IPVGDIYKRW 
IPVGDIYKRW 
VPVGDIYKRW 
VPVGDIYKRW 
VPVGDIYKRW 
VPVGDIYKRW 
VPVGEIYKRW 
VPVGDIYKRW 
IPVGDIYKRW 
IPVGEIYKKW 
VPVGEIYKRW 
IPVGDIYKRW 
IPVGDIYKRW 
IPVGDIYKRW 



IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
I IMGLNKI VR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 



MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPTSILDI 
MYSPTCILDI 
MYSPTSILDI 
MYSPTSILDI 
MYSPTSILDI 
MYSPTSILDI 
MYSPTSILDI 
MYSPVSILDI 
MYSPTSILDI 
MYSPASILDI 
MYSPTSILDI 
MYSPTSILDI 
MYSPSSILDI 
MYSPTSILDI 
MYSPVSILDI 
MYSPSSILDI 
MYSPSSILDI 
MYSPISILDI 
MYSPTSILDI 
MYSPVSILDI 
MYSPTSILDI 
MYSPTSILDI 
MYSPTSILGI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDT 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYRPVSILDI 
MYSPVSILDI 
MYQPVSILDI 
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CRF01_AE_T 
CRF01_AE_T 
CRF01_AE_T 
CRF02_AG_F 
CRF02_AG_F 
CRF02_AG_G 
CRF02_AG__N 
CRF02_AG_S 
CRF02_AG_S 
CRF03_AB_R 
CRF03_AB_R 
CRF04_cpx_ 
CRF04_cpx_ 
CRF04_cpx_ 
CRF05_DF_B 
CRF05_DF_B 
CRF06_cpx_ 
CRF06_cpx_ 
CRF06_cpx__ 
CRF06_cpx_ 
CRFll_cpx_ 
CRFll_cpx_ 
D_CD_84ZR0 
D_CD_ELI_K 
D_CD_NDK_M 
D_UG_94UG1 
F1_BE_VI8 5 
F1_BR_93BR 
F1_FI_FIN9 
F1__FR_MP41 
F2_CM_MP25 
F2KU_BE_VI 
G_BE_DRCBL 
G_NG_92NG0 
G_SE_SE616 
H_BE_VI991 
H_BE_VI997 
H_CF_90CF0 
J__SE_SE7 02 
J_SE_SE7 88 
K_CD_EQTB1 
K_CM_MP53 5 
N_CM_YBF3 0 
O_CM_ANT7 0 
0_CM_MVP51 
0_SN_9 9SE_ 
0_SN_9 9SE_ 
U CD 83C 



00BW0762_1 
0 0BW07 6 8_2 
00BW0874_2 
0 0BW14 71_2 
00BW1616_2 
00BW1686_8 
0 0BW17 5 9_3 
00BW1773_2 
00BW1783_5 
00BW1795 6 



AGTTTTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTPQEQ 
AGTTSTLQEQ 
AGTTSNLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGSSSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLLEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTGNLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSNLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGATSNLQEQ 
AGATSTLQEQ 
AGTTSTLQEQ 
AGTTSSLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSNLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLAEQ 
AGTTSTQQEQ 
AGTTSTQQEQ 
AGTTSTQQEQ 
AGTTSTQQEQ 
AGTTSTLQEQ 

301 

KQGPKEPFRD 
RQGPKEPFRD 
KQGPKEPFRD 
KQGPKEPFRD 
KQGPKEPFRD 
KQGPKEPFRD 
RQGPKEPFRD 
KQGPKEPFRD 
KQGPKEPFRD 
KQGPKEPFRD 



IGWMTN . NPP 
IGWMTN.NPP 
IGWMTS.NPP 
IGWMTS.NPP 
IGWMTS.NPP 
IAWMTG . NPP 
IGWMTS.NPP 
IGWMTS.NPP 
IGWMTS.NPP 
IGWMTS .NPP 
IGWMTS . NPP 
IGWMTS.NPP 
IGWMTS . NPP 
VGWMTS . NPP 
IAWMTN.NPP 
ITWMTN.NPP 
IGWMTS .NPP 
IGWMTG . NPP 
IGWMTS .NPP 
IRWMTS . NPP 
IGWMTG. NPP 
IGWMTG . NPP 
IGWMTS . NPP 
IAWMTS . NPP 
IAWMTS . NPP 
IGWMTS . NPP 
IQWMTG . NPP 
IQWMTG . NPP 
IQWMTS . NPP 
IQWMTS .NPP 
IAWMTS .NPP 
IAWMTS .NPP 
IRWMTS .NPP 
IRWMTS .NPP 
ITWMTG.NPP 
VAWMTG . NPP 
IAWMTG . NPS 
IAWMTG . NPA 
IGWMTG . NPP 
IGWMTG. NPP 
ITWMTS .NPP 
IAWMTS . NPP 
VAWMTA . NPP 
IHWTTRPNQP 
I IWTTRGANS 
VHWITRPNQP 
VHWITRPNQP 
IGWMTS .NPP 



YVDRFFKTLR 
YVDRFFKTLR 
YVDRFFKTLR 
YVDRFFKTLR 
YVDRFFKTLR 
YVDRFFKTLR 
YVDRFFKTLR 
YVDRFFKVLR 
YVDRFFKTLR 
YVDRFFKTLR 



IPVGSIYKRW 
IPVGDIYKRW 
IPVGDIYKRW 
IPVGDIYKRW 
IPVGDIYKRW 
IPVGEIYKRW 
IPVGEIYKRW 
IPVGEIYKRW 
IPVGDIYKRW 
IPVGDIYKRW 
IPVGDIYKRW 
VPVGEIYKRW 
IPVGEIYKRW 
IPVGDIYKRW 
IPVGEIYKRW 
IPVGEIYKRW 
IPVGEIYKRW 
VPVGEIYKRW 
IPVGEIYKRW 
IPVGEIYKRW 
IPVGDIYRRW 
IPVGEIYRRW 
IPVGEIYKRW 
IPVGEIYKRW 
IPVGEIYKRW 
IPVGEIYKRW 
VPVGDIYKRW 
VPVGEMYKRW 
VPVGDIYKRW 
VPVGDIYKRW 
VPVGEIYKRW 
VPVGEIYKRW 
VPVGEIYKRW 
IPVGEIYKRW 
IPVGEIYKRW 
IPVGDIYKRW 
IPVGDIYKRW 
IPVGDIYKRW 
IPVGEIYKRW 
IPVGEIYKRW 
IPVGEIYKRW 
VPVGEIYKRW 
VPVGDIYRRW 
IPVGDIYRKW 
IPVGDIYRKW 
IPVGDIYRKW 
IPVGDIYRKW 
IPVGDIYKRW 



AEQATQEVKN 
AEQATQDVKN 
AEQATQEVKN 
AEQATQDVKN 
AEQATQDVKN 
AEQATQDVKN 
AEQATQEVKN 
AEQATQDVKN 
AEQSTQEVKN 
AEQSTQEVKN 



I ILGLNKIVR 
IILGLNKIVR 
I ILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IVLGLNKIVR 
IVLGLNKIVR 
IVLGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IIVGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IVLGLNRIVR 
IVLGLNKMVK 
I VLGLNKMVK 
I VLGLNKWK 
IVLGLNKWK 
IILGLNKIVR 



WMTDTLLVQN 
WMTDTLLVQN 
WMTDTLLVQN 
WMTDTLLVQN 
WMTDTLLVQN 
WMTDTLLVQN 
WMTDTLL I QN 
WMTDTLLVQN 
WMTDTLLIQN 
WMTDTLLVQN 



MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVGILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
TYSPISILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVGILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVGILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILEI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 

350 

ANPDCKTILR 
ANPDCKTILR 
ANPDCKTILR 
ANPDCKTILR 
ANPDCKTILR 
ANPDCKAILR 
ANPDCKTILK 
ANPDCKTILR 
ANPDCKTILR 
ANPDCKTILK 
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00BW1811_3 
00BW1859_5 
00BW1880_2 
00BW1921_1 
00BW2036_1 
00BW2063_6 
00BW2 087_2 
00BW2127_2 
00BW2128_3 
00BW2 2 7 6_7 
00BW3 819_3 
00BW3842_8 
0 0BW3 8 71_3 
00BW3876_9 
00BW3886_8 
00BW3891_6 
00BW3970_2 
00BW5 0 31_1 
96BW01B21 
96BW0407 
96BW0502 
96BW06_J4 
96BW11_06 
96BW1210 
96BW15B03 
96BW16_26 
96BW17A09 
96BWMO!_5 
96BWM03_2 
98BWMC12_2 
98BWMC13_4 
9 8BWMC14__a 
98BWM014_1 
98BWM018_d 
98BWM03 6_a 
9 8BWM03 7_d 
99BW3932__1 
99BW4642_4 
99BW4745_8 
99BW4754_7 
99BWMC16_8 
A2_CD_97CD 
A2_CY_94CY 

A2D 97KR 

A2G__CD_97C 
A_BY_97BL0 
A_KE_Q2 3_A 
A_SE_SE65 9 
A_SE_SE72 5 
A_SE_SE753 
A_SE_SE853 
A_SE_SE88 9 
A_SE_UGSE8 
A_UG_92UG0 
A_UG_U4 5 5_ 
AC_IN_213 0 
AC_RW_92RW 
AC_SE_SE94 
ACD_SE_SE8 
ACG BE VII 



KQGPKEPFRD 
RQGPKEPFRD 
KQGPKEPFRD 
KQGPKEPFRD 
RQGPKEPFRD 
KQGPKEPFRD 
KQGPKEPFRD 
KQGPKEPFRD 
RQGPKEPFRD 
KQGPKEPFRD 
RQGPKEPFRD 
RQGPKEPFRD 
KQGPKEPFRD 
KQGPKEPFRD 
KQGPKEPFRD 
KQGPKEPFRD 
RQGPKEPFRD 
KQGPKEPFRD 
KQGPKEPFRD 
KQGPKEPFRD 
RQGPKEPFRD 
KQGPKESFRD 
KQGPKESFRD 
KQGPKEPFRD 
RQGPKEPFRD 
RQGPKEPFRD 
KQGPKEPFRD 
KQGPKEPFRD 
KQGPKEPFRD 
KQGPKEPFRD 
KQGPKESFRD 
KQGPKEPFRD 
RQGPKEPFRD 
KQGPKEPFRD 
RQGPKEPFRD 
RQGPKEPFRD 
RQGPKEPFRD 
RQGPKEPFRD 
KQGPKEPFRD 
KQGPKEPFRD 
KQGPKEPFRD 
KQGPKEPFRD 
RQGPKEPFRD 
RQGPKEPFRD 



YVDRFFKTLR 
YVDRFFKTLR 
YVDRFFKTLR 
YVDRFFKTLR 
YVDRFFKTLR 
YVDRFFKTLR 
YVDRFFKTLR 
YVDRIFKTLR 
YVDRFFKTLR 
YVDRFFKTLR 
YVDRFFKTLR 
YVDRFFKTLR 
YVDRFFKTLR 
YVDRFFKTLR 
YVDRFFRTLR 
YVDRFFKTLR 
YVDRFFKTLR 
YVDRFFKTLR 
YVDRFFKTLR 
YVDRFFKTLR 
YVDRFFKTLR 
YVDRFFKTLR 
YVDRFFKTLR 
YVDRFFKTLR 
YVDRFFKTLR 
YVDRFFKTLR 
YVDRFFKTLR 
YVDRFFKTLR 
YVDRFFKTLR 
YVDRFFKTLR 
YVDRFFKTLR 
YVDRFFKCLR 
YVDRFFKTLR 
YVDRFFKTLR 
YVDRFFKTLR 
YVDRFFKTLR 
YVDRFFKTLR 
YVDRFFKTLR 
YVDRFFKTLR 
YVDRFFKTLR 
YVDRFFKTLR 
YVDRFFKTLR 
YVDRFFKTLR 
YVDRFFKTLR 



AEQATQDVKN 
AEQATQDVKN 
AEQATQEVKN 
AEQSSQEVKN 
AEQATQDVKN 
AEQSTQEVKN 
AEQATQDVKN 
AEQATQDVKN 
AEQATQDVKN 
AEQATQDVKN 
AEQATQDVKN 
AEQATQDVKN 
AEQATQDVKN 
AEQATQDVKN 
AEQATQDVKN 
AEQATQDVKN 
AEQATQDVKN 
AEQATQDVKN 
AEQATQDVKN 
AEQSTQEVKN 
AEQATQDVKN 
AEQCTQDVKN 
AEQSSQEVKN 
AEQATQDVKN 
AEQATQDVKN 
AEQATQDVKN 
AEQATQDVKN 
AEQSSQEVKN 
AEQATQDVKN 
AEQATQEVKG 
AEQATREVKN 
AEQATQEVKD 
AEQATQDVKN 
AEQSTQEVKN 
AEQATQEVKN 
AEQATQEVKN 
AEQATQDVKN 
AEQATQEVKN 
AEQATQEVKN 
AEQSTQDVKN 
AEQASQDVKN 
AEQATQEVKN 
AEQATQEVKN 
AEQATQEVKN 



WMTETLLVQN 
WMTDTLLVQN 
WMTDTLLVQN 
WMTDTLLVQN 
WMTDTLLVQN 
WVTDTLLVQN 
WMTDTLLVQN 
WMTETLLVQN 
WMTKTLLVQN 
WMTDTLLVQN 
WMTDTLLVQN 
WMTETLLVQN 
WMTGTLLVQN 
WMTDTLLVQN 
WMTDTLLVQN 
WMTDTLLVQN 
WMTDTLLVQN 
WMTDTLLVQN 
WMTDTLLVQN 
WMTDTLLVQN 
WMTETLLVQN 
WMTDTLLVQN 
WMTDTLLVQN 
WMTDTLLVQN 
WMTDTLLVQN 
WMTDTLLVQN 
WMTDTLLVQN 
WMTDTLLVQN 
WMTDTLLVQN 
WMTDTLLIQN 
WMTDTLLVQN 
WMTETLLVQN 
WMTDTLLVQN 
WMTDTLLVQN 
WMTDTLLVQN 
WMTDTLLVQN 
WMTETLLVQN 
WMTDTLLVQN 
WMADTLLVQN 
WMTDTLLVQN 
WMTDTLLVQN 
WMTDTLLVQN 
WMTDTLLVQN 
WMTETLLVQN 



ANPDCKTILR 
ANPDCKTILR 
ANPDCKTILR 
ANPDCKTILR 
ANPDCKTILR 
ANPDCKTILR 
ANPDCKTILK 
ANPDCKTILR 
ANPDCKTILR 
ANPDCKTILR 
ANPDCKTILR 
ANPDCKTILR 
ANPDCKTILR 
ANPDCKTILK 
ANPDCKTILR 
ANPDCKTILR 
ANPDCKTILR 
GNPDCKNILR 
ANPDCKTILR 
ANPDCKTILR 
ANPDCKTILR 
ANPDCKTILR 
ANPDCRTILK 
ANPDCKTILR 
ANPDCKP I LR 
ANPDCKTILR 
ANPDCKTILR 
ANPDCKTILR 
ANPDCKTILR 
ANPDCKTILR 
ANPDCKTILR 
ANPDCKTILR 
ANPDCKTILR 
ANPDCKTILR 
ANPDCKTILR 
ANPDCKTILR 
ANPDCKTILR 
ANPDCKTILR 
ANPDCKTILR 
ANPDCKTILR 
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. . IQVMMQK 
. .TNIMMQR 
. . S . IMMQR 
. . INIMMQK 
. .TS IMMQR 
. . TNILIQR 
. . AN IMMQR 
. . AN IMMQR 
. . SNIMMQR 
. . ASVMMQR 
. . TNIMMQR 
. . SNIMMQR 
. . PNIMMQK 
. . ANIMMQK 
. . . NIMIQR 
.T.NIMMQR 
. SNIMMMQK 



. .ANIMMQK 
. . TNIMMQR 



. . PN IMMQR 



. . TNIMMQR 
. . TNIMMQR 
. . . S IMMQR 
. . NSILMQR 
. . PN IMMQR 



ANT A IMMQR 
. . . TVMMQR 
INAAIMMQR 



. . . VSVMMQR 
. STAA IMMQR 
. . Q TNIMMQR 
. TSAAIMMQK 
. . .TS IMMQR 
. TAAAIMMQK 
. . . TNIMMQR 
. NS AT IMMQR 
TNS AT IMMQR 



ALGSEATLEE MMTACQGVGG PGHKAXVXAE AMSQVQN 
ALGPGATLEE MMTACQGVGG PGHKARVLAE AMSQVQH 



ALGAGATLEE MMTACQGVGG PGHKARVLAE AMSQVQH 



GLGAGATLEE MMTACQGVGG PSHKARVLAE AMSQAQQ . 

ALGAGATLEE MMTACQGVGG PGHKARVLAE AMSQVQH. 

ALGPGATLEE MMTACQGVGG PGHKARVLAE AMSQVQQT 

ALGPGASLEE MMTACQGVGG PSHKARVLAE AMSQTN. . 

ALGPGASLEE MMTACQGVGG PGHKARVLAE AMSQVQQ . 



ALGPGATLEE MMTACQGVGG PGHKARVLAE AMSQAN. . 
ALGPGASLEE MMTACQGVGG PSHKARVLAE AMSQANN. 
ALGPAATLEE MMTACQGVGG PGHKARVLAE AMSQATNN 



ALGPGATLEE MMTACQGVGG PGHKARVLAE AMSQVQN. . . 

ALGPGATLEE MMTACQGVGG PSHKARVLAE AMSQATN . . . 

ALGTGATLEE MVTACQGVGG PGHKARVLAE AMSQVH . . . . 

ALGAGATLEE MLTACQGVGG PSHKARVLAE AMSRAT . G . . 

GLGAGATLEE MMTACQGVGG PGHKARVLAE AMSQVHN. . . 

ALGPGATLEE MMTACQGVGG PSHKARVLAE AMSQAS . S . . 

ALGAGATLEE MMTACQGVG . PGHKAKILAE AMSQVQN . . . 

ALGPAATLEE MMTACQGVGG PGHKARVLAE AMSQVT .... 

ALGPAATLEE MMTACQGVGG PSHKARILAE AMSQVTNSAI 
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B_KR_WK_AF 
B_NL_3 2 0 2A 
B_TW_TWCYS 
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B_US_DH12 3 
B_US_JRCSF 
B_US_MNCG_ 
B_US_P8 96_ 
B_US_RF_M1 
B_US_SF2_K 
B_US_WEAU1 
B_US_WR2 7_ 
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C_BW_96BW0 
C_BW_96BW1 
C_BW_96BW1 
C_BW_96BW1 
C_ET_ETH2 2 
C_IN_93IN1 
C_IN_93IN9 
C__IN_93IN9 
C_IN_94IN1 
C_IN_95IN2 
CRF01_AE_C 
CRF01_AE_C 
CRF01_AE_C 
CRF01_AE_T 
CRF01_AE_T 
CRF01_AE_T 
CRF01_AE_T 
CRF01_AE_T 
CRF01_AE_T 
CRF02_AG_F 
CRF02_AG_F 
CRF02_AG_G 
CRF02_AG_N 
CRF02_AG_S 
CRF02_AG_S 
CRF03__AB_R 
CRF03_AB_R 
CRF04_cpx_ 
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CRF0 5_DF_B 
CRF05_DF__B 
CRF06_cpx_ 
CRF06_Cpx__ 
CRF0 6_Cpx__ 
CRF06_cpx_ 
CRFll_CpX_ 
CRFll_cpx_ 



ALGPAATLEE 
ALGPAATLEE 
ALGPAATLEE 
ALGPAATLEE 
ALGPAATLEE 
ALGPAATLEE 
ALGPAATLEE 
ALGPGATLEE 
ALGPGATLEE 
ALGPAATLEE 
ALGPGATLEE 
ALGPGATLEE 
ALGPAATLEE 
ALGPAATLEE 
ALGPGATLEE 
ALGPAATLEE 
ALGPAATLEE 
ALGPGATLED 
ALGPGATLEE 
ALGPAATLEE 
ALGPAATLEE 
ALGPGASLEE 
ALGPGASLEE 
ALGPGASLEE 
ALGPGASLEE 
ALGPGATLEE 
ALGPGASLEE 
ALGPGASLEE 
ALGPGASLEE 
ALGPGASLEE 
ALGPGASLEE 
ALGPGASLEE 
ALGTGATLEE 
ALGTGATLEE 
ALGTGATLEE 
SLGTGATLEE 
ALGTGATLEE 
ALGTGATLEE 
ALGTGATLEE 
ALGTGATLEE 
ALGTGATLEE 
ALGPGATLEE 
ALGPGASLEE 
ALGPGATLEE 
ALGTGATLEE 
ALGPGATLEE 
ALGPGATLEE 
ALGSGATLEE 
ALGSGATLEE 
ALGTGATLEE 
ALGTGATLEE 
ALGTGATLEE 
ALGQQATLEE 
ALGPQATLEE 
ALGPGATLEE 
ALGPGATLEE 
ALGPGATLEE 
ALGPGATLEE 
ALGTGATLEE 
ALGVGATLEE 



MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMSACQGVGG 
MMTVCQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 



PGHKARVLAE 
PGHKARVLAE 
PGHKARVLAE 
PGHKARVLAE 
PGHKARVLAE 
PGHKARVLAE 
PSHKARILAE 
PSHKARVLAE 
PGHKARVLAE 
PSHKARVLAE 
PGHKARVLAE 
PGHKARVLAE 
PGHKARVLAE 
PGHKARVLAE 
PGHKARVLAE 
PSHKARILAE 
PGHKARVLAE 
PGHKARVLAE 
PGHKARVXAE 
PGHKARVLAE 
PGHKARVLAE 
PGHKARVLAE 
PSHKARVLAE 
PSHKARILAE 
PSHKARVLAE 
PGHKARVLAE 
PAHKARVLAE 
PGHKARVLAE 
PSHKARVLAE 
PGHKARVLAE 
PSHKAKVLAE 
PSHKARVLAE 
PGHKARVLAE 
PGHKARVLAE 
PGHKARVLAE 
PSHKARVLAE 
PSHKARVLAE 
PSHKARVLAE 
PSHKARVLAE 
PSHKARVLAE 
PSHKARVLAE 
PGHKARVLAE 
PGHKARVLAE 
PGHKARVLAE 
PGHKARVLAE 
PSHKARVLAE 
PGHKARVLAE 
PGHKARVLAE 
PGHKARVLAE 
PSHKARVLAE 
PAHKARVLAE 
PSHKARVLAE 
PSHKARVLAE 
PSHKARVLAE 
PGHKARVLAE 
PGHKARVLAE 
PGHKARVLAE 
PGHKARVLAE 
PSHKARVLAE 
PSHKARVLAE 



AMSQVT . 

AMSQVT. 

AMSQVT . 

AMSQVN. 

AMSQVT . 

AMSQVN. 

AMSQVT. 

AMSQAT. 

AMSQVT. 

AMSRVP . 

AMSQVT. 

AMSQITN 

AMSQVT . 

AMSQVT. 

AMSQVT. 

AMSQVT. 

AMSQVT. 

AMSQVT. 

AMSQVT. 

AMSQVT. 

AMSQVT. 

AMSKVNN 

AMSQT.N 

AMSQANN 

AMSHAGN 

AMSQATS 

AMSQVNN 

AMSQAN. 

AMSQTN. 

AMSQAN. 

AMSQTN. 

AMSQTN. 

AMSQVQ . 

AMSQVH. 

AMSQVQ . 

AMSHAQ. 

AMSQAQ . 

AMSQAQ . 

AMSHAQ. 

AMSHAQ. 

AMSHVQ. 

AMSQVQ . 

AMSQVQ . 

AMSQVQSP 

AMSQVQ. 

AMSQVQ. 

AMSQAQ . 

AMSQVQN 

AMSQVQN 

AMSQASN 

AMSQASN 

AMSQASS 

AMSQATN 

AMSQATG 

AMSQAS . 

AMSQASGT 

AMSQAS GT 

AMSQVSGA 

AMSQVQQ . 

AMSQAQH . 



NSATVMMQR 
GSAAIMMQR 
NSATIMMQR 
. SVTVMMQK 
NSATIMMQR 
. SATIMMQK 
NSATIMMQR 
NSATIMMQR 
NSATIMMQR 
NSTNIMMQR 
NSATIMMQR 
TSATIMMQG 
NPATIMMQR 
NSATIMMQR 
NSATIMMQR 
NSATIMLQK 
NPANIMMQR 
NTATMMMQR 
GSNAIMMQK 
NSATIMMQR 
NSGTIMMQR 
. . TNIMMQR 
. . TNVMMQR 
. . SNIMMQK 
. .AGIMMQR 
. . ANILMQR 
. . TTIMMQK 
. . STILMQR 
. . SAILMQK 
. . SNILMQR 
. . SAILMQR 
. . SAILMQR 
. HANIMMQR 
. HTNIMMQK 
.HANIMMQR 
. HANIMMQR 
. HANIMMQR 
. HANIMMQR 
. QANIMMQR 
. HATIMMQR 
. QANIMMQR 
. QSNIMMQR 
. QSNIMMQR 
. . . NILMQR 
. QANVMMQR 
. QPNIMMQR 
. QSNIMMQR 
. . ANIMMQK 
. .ANIMMQK 
AAAAIMMQK 
AAAAIMMQK 
AAAAIMMQK 
SAATAMMQR 
SPAVMMQ.R 
VGAIMMQ . K 
LTAIMMQ . K 
VAAAIMMQK 
TAAIMMQ . K 
. . TNVMMQR 
. . TNIMMQR 
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D_CD_84ZR0 
D_CD_ELI_K 
D_CD_NDK_M 
D_UG_94UG1 
F1_BE_VI85 
F1_BR_93BR 
F1_FI_FIN9 
F1_FR_MP41 
F2_CM_MP2 5 
F2KU_BE_VI 
G_BE_DRCBL 
G_NG_92NG0 
G_SE_SE616 
H_BE_VI991 
H_BE_VI997 
H_CF_90CF0 
J_SE_SE7 02 
J_SE_SE788 
K__CD_EQTB1 
K_CM_MP53 5 
N_CM_YBF3 0 
O_CM_ANT70 
0_CM_MVP51 
0_SN_99SE_ 
0_SN_99SE_ 
U CD 83C 



00BW0762_1 
00BW0768_2 
00BW0874_2 
00BW1471_2 
00BW1616_2 
00BW1686_8 
00BW1759_3 
00BW1773_2 
00BW1783_5 
00BW1795_6 
00BW1811_3 
00BW1859_5 
00BW1880_2 
00BW1921_1 
00BW2036_1 
00BW2063_6 
00BW2087_2 
00BW2127_2 
0 0BW212 8_3 
0 0BW22 7 6_7 
0 0BW3 819_3 
00BW3842_8 
00BW3871_3 
00BW3876_9 
00BW3886_8 
0 0BW3 8 91_6 
00BW3970_2 
00BW5031_1 

96BW01B21 
96BW0407 
96BW0502 

96BW06 J4 



ALGPGATLEE 
ALGPQATLEE 
ALGPQATLEE 
ALGPAATLEE 
ALGTGATLEE 
ALGPGATLEE 
GLGIGATLEE 
ALGPGATLEE 
ALGPGATLEE 
ALGPGASLEE 
GLGQGATLEE 
ALGPGATLEE 
ALGQGASLEE 
ALGRGAS I EE 
ALGQGASIEE 
ALGQGASIEE 
ALGSGATLEE 
ALGSGATLEE 
ALGSGATLEE 
ALGPGASLEE 
ALGPGATLEE 
SLGPGATLEE 
ALGPEATLEE 
SLGPGATLEE 
SLGPGATLEE 
ALGTGATLEE 



MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMTACRGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMTACQGVGG 
MMVACQGVGG 
MMVACQGVGG 
MMIACQGVGG 
MMIACQGVGG 
MMTACQGVGG 



PSHKARVLAE 
PSHKARVLAE 
PGHKARVLAE 
PSHKARVLAE 
PSHKARVLAE 
PSHKARVLAE 
PGHKAR I LAE 
PGHKARVLAE 
PSHKARILAE 
PAHKARVLAE 
PSHKARVLAE 
PSHKARVLAE 
PSHKARVLAE 
PSHKARVLAE 
PSHKARVLAE 
PSHKARVLAE 
PGHKARVLAE 
PGHKARVLAE 
PGHKARVLAE 
PSHKARILAE 
PAHKARVLAE 
PTHKARVLAE 
PTHKAKILAE 
PTHKARVLAE 
PTHKARVLAE 
PSHKARVLAE 



AMSQATS . . . 
AMSQATN . . . 
AMSQVTG . . . 
AMSQATN. . . 
AMSQAN. . . . 
AMSQATN . . . 
AMSQAN. . . . 
AMSQATN. . . 
AMSKATG . . . 
AMSQATN. . . 
AMSQAS . G . . 
AMSQASGA. . 
AMSQAS .G. . 
AMSQVTNAS . 
AMSQVTNAN . 
AMSQVTNTN . 
AMSQVTN. . . 
AMSQVTN. . . 
AMSQVTN . . . 
AMSQVTN. . . 
AMSQVQQP . . 
AMATAQQDLK 
AMASAQQDLK 
AMA . AAQDLK 
AMS . AAQDLK 
AMSQTN. . . . 



. ASAAIMMQK 
. SVTTAMMQR 
. SATAVMMQR 
. ANTAIMMQR 
. . . SAIMMQK 
. . . TAIMMQK 
. . . TTIMMQK 
. . . AAIMMQK 
. . . AAIMMQK 
. . . TAIMMQK 
. AAAAIMMQK 
. AAAAIMMQK 
. AAAAIMMQR 
. . .AAIMMQK 
. . .AAIMMQK 
. . . TAIMMQK 
. . . TNIMMQR 
. . .TNIMMQR 
. . . SAVMMQR 
. . . PWMMQK 
. . TTSVFAQR 
GGYTAVFMQR 
GGYTAVFMQR 
GGYTAVFMQR 
GGYSAVFMQR 
. . . TAIMMQR 
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NNFKGPRRIV 
SNFKGPKRIV 
SNFKGHKRIV 
GNFKGPRRVI 
SNFKGPRRIV 
SNFKGSK.RV 
SNFKGPKRIV 
SNFKGPRRTV 
NNLKGTRRTV 
NNFKGPRRI I 
SNFKGSKRSV 
SNFKGPRKII 
SNFKGPRRIV 
SNFKGPRRIV 
GNFKGPKRII 
NNFKGPRRLV 
SNFKGSKRIV 
GNFRGAKRSV 
SNFKGSKRSV 
SNFKGPRKIV 
SNFKGSKRIV 
GNFKGPKRTI 
SNFKGPRRII 
GNFKGSKRIV 
GNFKGAKRIV 
SNFKGSRRIV 
SNFKGPKRIV 
NNFKGPKRIV 
SNFKNPKRIV 
SNFKGPRRIV 
SNFKGPRRNV 
GNFKGPKRII 



KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGREGH 
KCFNCGKVGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 



IARNCRAPRK 
IARNCRAPRK 
IAKNCRAPRK 
LARNCRAPRK 
IARNCRAPRK 
IARNCRAPRK 
IARNCRAPRK 
IAKNCRAPRK 
IARNCRAPRK 
LARNCRAPRK 
IARNCRAPRK 
LARNCRAPRK 
IAKNCRAPRK 
IARNCRAPRK 
LARNCRAPRK 
IARNCRAPRK 
IAKNCRAPRK 
IARNCRAPRK 
IARNCRAPRK 
IARNCRAPRK 
IARNCRAPRK 
LARNCRAPRK 
LARNCRAPRK 
IARNCRAPRK 
IAKNCRAPRK 
IARNCRAPRK 
IAKNCRAPRK 
IAKNCRAPRK 
IARNCRAPRK 
IARNCRAPRK 
IAKNCRAPRK 
IAKNCRAPRK 



KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
RGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGREG 
KGCWKCGKEG 
KGCWKCGKDG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGREG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGREG 
KGCWKCGREG 
RGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGQEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
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HQMKDCT . . E 
HQMKDCT . . E 
HQMKDCT . . E 
HQMKECT . . E 
HQMKDCT . . E 
HQMKDCT . . E 
HQMKDCT . . E 
HQMKDCT . . E 
HQMKDCT . . E 
HQMKDCT. .E 
HQMKDCT . . E 
HQMKDCT . . E 
HQMKDCT . . E 
HQMKDCT . . E 
HQMKDCT . . E 
HQMKDCT. . E 
HQMKDCT. .E 
HQMKDCT. . E 
HQMKDCT . . E 
HQMKDCTN . D 
HQMKDYT. .E 
HQMKDCT. . E 
HQMKDCTT . E 
HQMKDCT. .E 
HQMKDCT . . E 
HQMKDCT. . E 
HQMKDCT . . E 
HQMKDCT. .E 
HQMKDCT. . E 
HQMKDCT. .E 
HQMKDCT. . E 
HQMKDCT. .E 
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NNFKGPRR I V 
GNFKGPRKIP 
SNFKGPKRII 
SNFKGPRRSV 
GNFKGPRRTI 
NNFKGPRRTI 
GNFKGPKRII 
SNFKGPKRIV 
SNFKGPKRII 
GNFKGPRRII 
SHFKGS KRTV 
GNFKGPRRII 
SNFKGPKRTV 
GNFKGSKRIV 
SNFKGPKRII 
SNFKGPKRII 
SNFKGPRRTV 
XNFKGPRRIV 
SNFKGPKRIV 
GNFKGQKR . I 
GNFRGQKR . I 
GNFRGQK . . I 



KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCSNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 



IARNCKAPRK 
IARNCRAPRK 
IARNCRAPRK 
IARNCRAPRK 
LAKNCRAPRK 
LARNCRAPRK 
IAKNCRAPRK 
IAKNCRAPRK 
IARNCRAPRK 
IAKNCRAPRK 
IARNCRAPRK 
IAKNCRAPRK 
VARNCRAPRK 
IARNCRAPRK 
IAKNCRAPRK 
LARNCRAPRK 
IAKNCRAPRK 
IARNCRAPRK 
IARNCRAPRK 
LARNCRAPRK 
LARNCRAPRK 
LARNCRAPRK 



KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGQEG 
XGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGREG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGREG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 



HQMKDCT. . 
HQMKDCS . . 
HQMKDCT. . 
HQMKDCT. . 
HQMKECT. . 
HQMKDCT. . 
HQMKDCNN . 
HQMKDCN. . 
HQMKDCT. , 
HQMKDCT. , 
HQMKDCT. . 
HQMKDCT. . 
HQMKDCT. . 
HQMKDCT . . 
HQMKDCT. , 
HQMKDCT. . 
HQMKDCT. . 
HQMKDCT. . 
HQMKDCT. . 
HQMKDCT. . 
HQMKDCT. . 
HQMKDCT. . 



SNFRGPKR . I KCXNCGKEGH LARNCRAPRK XGCWKCGKEG HQMKDCTE . . 
GNFKGQKR . I KCFNCGKEGH LARNCRALRK KGCWKCGKEG HQMKDCTE . . 



GNFRGQKR. I KCFNCGKEGH LARNCRAPRK KGCWKCGKEG HQMKDCTE. 



GNFRGQKK . I KCFNCGKEGH LARNCRAPRK KGCWKCGKEG HQMKDCTE.. 

GNFKGQKR . I KCFNCGKEGH LAKNCRAPRK KGCWKCGREG HQMKDCTE . . 

GNFRGPRR . I KCFNCGKEGH LAKNCRAPRK KGCWKCGKEG HQMKDCT . . E 

SNFKGFKRTV KCFNCGKEGH IARNCRAPRK KGCWKCGKEG HQMKDCT. . E 

GNFKGQRRII KCFNCGKEGH LARNCRAPRK KGCWKCGKEG HQMKDCT .. E 



GNFKGPKKI I KCFNCGKEGH IAKNCRAPRK KGCWKCGREG HQMKDCTE.. 
GNFKGPKRII KCFNCGKEGH VARNCRAPRK KGCWKCGKEG HQMKDCTT . E 
GNFKGQRKI I KCFNCGKLGH IARNCKAPRK KGCWKCGKEG HQMKDCTE.. 



96BW11_06 
96BW1210 
96BW15B03 
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98BWM014_1 
98BWM018_d 
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98BWM03 7_d 
99BW3932_1 
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99BW4745_8 
99BW4754_7 
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A2_CD_97CD 
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A2G_CD_97C 
A__BY_97BL0 
A_KE_Q2 3_A 
A_SE_SE659 
A_SE_SE72 5 
A_SE_SE753 
A_SE_SE85 3 
A_SE_SE8 8 9 
A_SE_UGSE8 
A_UG_92UG0 
A_UG_U4 55_ 
AC_IN_213 0 
AC_RW_92RW 
AC__SE_SE94 
ACD_SE_SE8 
ACG_BE_VI1 
AD_SE_SE6 9 
AD_SE_SE71 
ADHK_NO_97 
ADK_CD_MAL 
AG_BE_VI11 
AG_NG_9 2 NG 
AGHU_GA_VI 
AGU_CD_Z3 2 
AJ_BW_BW2 1 
B_AU__VH_AF 
B__CN_RL42_ 
B_DE_D3 1_U 
B_DE_HAN_U 
B__FR_HXB2_ 

B_GA_OYI 

B_GB_CAM1_ 
B_GB_GB8_A 
B_GB_MANC_ 
B_KR_WK_AF 
B_NL_32 02A 
B_TW_TWCYS 
B US BC LO 



GNFKGQKR . I 
GNFKGQKR . I 
GNFRGQKT . I 
NNFKGPRRGI 
GNFKGQKR . I 
SNFKGPRKTI 
SNFKGQKR . I 
GNFRNQRKTV 
GNFRNQRKIV 
GNFRNQRKTV 
GNFRNQRKTV 
GNFRNQRKIV 
GNFRNQRKTV 
GNFRNQRKTV 
GNFRS QRKTV 
GNFRNQRKTV 
GNFRNQRRTV 
GNFRNQRKIV 
GNYRNQRKTV 
GNFRNQRKTV 



KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKVGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 



LARNCRAPRK 
LARNCRAPRK 
LARNCRAPRK 
LARNCRAPRK 
LARNCRAPRK 
LARNCRAPRK 
LARNCRAPRK 
IARNCRAPRK 
IAKNCRAPRK 
IAKNCRAPRR 
IARNCRAPRK 
TARNCRAPRK 
IAKNCRAPRK 
IAKNCRAPRK 
IARNCRAPRK 
IAKNCRAPRR 
IAKNCRAPRK 
IARNCRAPRK 
IARNCRAPRK 
IARNCKAPRK 



KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
RGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGREG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
RGCWKCGKEG 



HQMKDCTE. . 
HQMKDCTE . . 
HQMKDCTE . . 
HQMKDCTE . . 
HQMKDCTE . . 
HQMKDC . E . . 
HQMKDCTE . . 
HQMKDCTE. . 
HLMKDCTE. . 
HQMKDCTE . . 
HQMKDCTE . . 
HQMKDCTE . . 
HQMKDCTE . . 
HQMKDCNE. . 
HQMKECTE. . 
HQMKDCTE. . 
HQMKDCTE. . 
HQMKDCTE . . 
HQMKDCTE . . 
HQMKDCTE . . 
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B_US_DH12 3 
B_US_JRCSF 
B_US_MNCG_ 
B_US_P8 96_ 
B_US_RF_M1 
B__US_SF2_K 
B_US_WEAU1 
B_US_WR2 7_ 
B_US_YU2_M 
BF1_BR__93B 
C_BR_92BR0 
C_BW_96BW0 
C_BW_96BW1 
C_BW_96BW1 
C_BW_96BW1 
C_ET_ETH22 
C_IN_93IN1 
C_IN_93IN9 
C_IN_93IN9 
C_IN_94IN1 
C IN 95IN2 
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CRF04_cpx_ 
CRF04_Cpx_ 
CRF04_cpx_ 
CRF05_DF_B 
CRF05_DF_B 
CRF06_cpx_ 
CRF06_cpx_ 
CRF06_cpx_ 
CRF0 6__cpx_ 
CRFll_cpx_ 
CRFll_cpx_ 
D_CD_84ZR0 
D_CD_ELI_K 
D_CD_NDK_M 
D_UG_94UG1 
F1_BE_VI85 
F1_BR_93BR 
F1_FI_FIN9 
F1_FR_MP41 
F2_CM_MP2 5 
F2KU_BE_VI 
G BE DRCBL 



GNFRNQRK. I 
GNFRNQRKNV 
GNFRNQRKII 
GNFRNQRKTV 
GNFRDQRKIV 
GNFRNQRKTV 
GNFRSPRKTI 
GNFRNQRKTV 
GNFRNQRKTV 
GNFRNQRKT I 
SNCKGPKRTI 
SNFKGPRRIV 
NNFKGPTRIV 
GNFKGPRKIP 
SNFKGPKRII 
SNFKGPKRAI 
SNFKGSKRIV 
SNFKGSKRII 
SNFKGSKRTV 
SNFKGSKRII 
SNFKGSKRIV 
GNFKGQKR . I 
GNFKGQRK . I 
GNFKGQKR . I 
GNFKGQKR . I 
GNFKGPRR . I 
GNFKGQTR . I 
GNFKGQKR . I 
GNFKGQKR . I 
GNFKGQKR . I 
GNFRGQRT . I 
GNFRGQRT . I 
GNFKGQK. RI 
GNFRGQRT . I 
GNFRGQRP . I 
GNFRGQRT . I 
SNFRGPKR . I 
SNFRGPKR . I 
SKFKGQRRTI 
SNFRGQKRII 
SNFKGPRRS I 
GNFKGPRKI I 
GNFKGPRKSI 
SNFKGPKRSI 
SNYKGPKRSI 
SNFKGP . RKI 
SNFKGQRKNI 
SNFKGQKR . I 
GNFKGQKR . I 
SNFKGTRKIV 
GNFKGPRKI I 
GNFKGPRKSI 
GNFKGPKKI I 
SNFKGQRRW 
SNFKGQRRIV 
SNFRGQRRIV 
SNYKGPRRF I 
SNFKGQRRIV 
GNFKGPRRDV 
SNFKGPRRTI 



KCFNCGKEGH 
KC FNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKVGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCXXCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KC FNCGREGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKDGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGREGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 
KCFNCGKEGH 



ISKNCRAPRK 
IARNCRAPRK 
IAKNCRAPRK 
IAKNCRAPRK 
IAKNCRAPRK 
IAKNCRAPRK 
IARNCRAPRK 
XARXCKAPRK 
IAKNCRAPRK 
IAKNCRAPRK 
LARNCRAPRK 
IARNCRAPRK 
IARNCRAPRK 
IARNCRAPRK 
IARNCRAPRK 
LARNCRAPRK 
IAKNCRAPRK 
LARNCRAPRK 
IARNCRAPRK 
LARNCRAPRK 
LARNCRAPRK 
LARNCRAPRK 
LARNCRAPRK 
LARNCRAPRK 
LARNCRAPRK 
LARNCRAPRK 
LARNCRAPRK 
LARNCRALRK 
LARNCRAPRK 
LARNCRAPRK 
LARNC KAPRK 
LARNCRAPRK 
LARNCRAPRK 
LARNCKAPRK 
LARNCKAPRK 
LARNCKAPRK 
LARNCRAPRK 
LARNCRAPRK 
LARNCRAPRK 
LARNCRAPRK 
LARNCRAPRK 
IAKNCRAPGK 
TAKNCRAPRK 
LARNCRAPRK 
LARNCRAPRK 
LARNCRAPRK 
TARNCRAPRK 
LARNCRAPRK 
LARNCRAPRK 
IARNCRAPRK 
IAKNCRAPRK 
TAKNCRAPRK 
TAKNCRAPRK 
IARNCRAPRK 
IAKNCRAPRK 
IARNCRAPRK 
IAKNCRAPRK 
IARNCRAPRK 
IAKNCRAPRK 
LARNCRAPRK 



KGCWKCGKEG 
KGCWKCGKEG 
RGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
KG C WRCGREG 
KGCWKCGQEG 
RGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
RGCWKCGQEG 
KGCWKCGREG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
QGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
RGCWKCGKEG 
KGCWKCGKEG 
RGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
RGRWKCGKEG 
KGCWKCGKEG 
KGCWKCGREG 
RGCWKCGREG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGREG 
K . GCKCGKEG 
KGCWKCGKEG 
KGCWRCGKEG 
KGCWKCGREG 
KGCWKCGREG 
KGCWKCGREG 
KGCWKCGREG 
KGCWKCGQEG 
KGCWKCGKEG 
RGCWKCGQEG 
KGCWKCGKEG 
KGCWKCGKEG 



HQMKDCTE . . 
HQMKECTE . . 
HQMKDCTE . . 
HQMKDCTE . . 
HQMKDCTNEG 
HQMKDCTE . . 
HQMKDCTE . . 
HQMXDXXE . . 
HQMKDCTE . . 
HQMKDCTE . . 
HQVKDCT . .E 
HQMKDCT . .E 
HQMKDCT . .E 
HQMKDCS . . E 
HQMKDCT . . E 
HQMKDCT. .E 
HQMKDCT. . E 
HQMKDCT. .E 
HQMKDCT. . E 
HQMKDCT. .E 
HQMKDCT. .E 
HQMKDCTE . . 
HQMKDCTE . . 
HQMKDCTE . . 
HQMKDCTE . . 
HQMKDCTE . . 
HQMKDCTE . . 
HQMKDCTE . . 
HQMKDCTE . . 
HQMKDCTE . . 
HQMKDCTE . . 
HQMKDCTE . . 
HQMKDCT . . E 
HQMKDCTE . . 
HQMKDCTE . . 
HQMKDCTE . . 
HQMKDCTE . . 
HQMKDCNE . . 
HQMKDCTE . . 
HQMKDCTE . . 
HQMKDCPE . . 
HQMKDCTE . . 
HQMKDCIE. . 
HQMKDCTE . . 
HQMKDCTE . . 
HQMKDCTE . . 
HQMKDCTE . i 
HQMKDCTE . . 
HQMKDCTE . . 
HQMKDCTE . . 
HQLKDCTE . . 
HQMKDCTE . . 
HQMKDCTE . . 
HQMKDCT . . E 
HQMKDCT . . E 
HQMKDCT . . E 
HQMKDCT . . E 
HQMKDCT . . E 
HQMKDCT . . E 
HQMKECTE . . 
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451 500 

00BW0 7 62_1 RQANFLGKIW PSHKG.RPGN FLQSR PEP TAPPAESFK. 

00BW07 6 8_2 RQANFLGKIW PSHKG.RPGN FLQNRPEP TAPPAESFK. 

0 0BW0 8 74_2 RQANFLGKIW PSHKG.RPGN FLQNRPEPSA PPAESLRPEP SAPPAESLR . 

0 0BW14 71_2 RQANFLGKIW PSQKG.RPGN FLQNRPEP SAPPAESFR. 

00BW1616_2 RQANFLGKIW PSHKG.RPGN FLQSRPEPTA PP .... APVP TAPPAESFR. 

O0BW16 8 6_8 RQANFLGKIW PSHKG.RPGN FLQNRPEP SAPPAESFK. 

0 0BW175 9_3 RQANFLGKIW PSHKG.RPGN FLQ SRPEP TAPPLESFK. 

0 0BW17 73__2 RQANFLGKIW PSHKG.RPGN FLQSRPE P TAPPAESFR. 

00BW1783_5 RQANFLGKIW PSQKGGRPGN FLQNRPA ESRLEP TAPPAESFR. 

00BW1795_6 RQANFLGKIW PSHKG.RPGN FLQNRPE P TAPPAESFR. 

0 0BW1811_3 RQANFLGR I W PSHKG.RPGN FLQNRPEPTA P LEP TAPPAESFR. 

00BW185 9_5 RQANFLGKIW PSHKG.RPGN FLQNRPEP TAPPAESFR. 

00BW18 8 0_2 RQANFLGKIW PSHKG.RPGN FLQSR PEP TAPPAESFK. 

0 0BW1921_1 RQANFLGKIW PSHKG.RPGN FLQSRPEP TAPPAESFR. 

OOBW2 0 3 6_1 RQANFLGKIW PSNKG . RPGN FLQNRTAPPV EP TAPPAESFR. 

00BW2063_6 RQANFLGKIW PSHKG.RPGN FLQSRLE P TAPPAESF.. 

00BW2087_2 RQANFLGKIW PSHKGGRPGN FLQSRPEPTA P PAEP TAPPAESFR. 

00BW212 7_2 RQANFLGKIW PSHKG.RPGN FLQNRPEPTA P RPEP SAPPAESFR. 

00BW2128_3 RQANFLGR I W PSNKG . RPGN FLQNRPEPTA PPAE.NRPEP TAPPAESFR. 

00BW22 7 6_7 RQANFLGKLW PSNKG . RPGN FLQNRTEPTA P LEP TAPPADSFK. 

00BW3819_3 RQANFLGKIW PSHKG.RPGN FLQNRPE... P TAP TAPPAESFR. 

00BW3842_8 RQANFLGKIW PSRGG . RPGN FLQNRTEPTA P PEP TAPPAESFR. 

0 0BW3 8 71_3 RQANFLGKIW PSHKG.RPGN FLQNRPEP TAPPAESFR. 

0 0BW3 8 7 6_9 RQANFLGKIW PSHKG.RPGN FLQNRPE P TAPPAESFR. 

0 0BW3 8 8 6_8 RQANFLGKIW PSHKG.RPGN FLQNRPEPTA P PAEP TAPPAESFR. 

0 0BW3 8 91_6 RQANFLGR I W PSHKG.RPGN FLQSRPE P TAPPAESFR. 

0 0BW3 97 0_2 RQANFLGRFW PSQKG.RPGN FLQ SRSEP TAPPAESFR. 

00BW5 0 31_1 RQANFLGKIW. PSNKG. RPGN FLQSRPEPTA P PMP TAPPAESFR. 

96BW01B21 RQANFLGKIW PSHKG.RPGN FLQNR LEP SAPPAESFR. 

96BW04 07 RQANFLGKIW PSHKG.RPGN FLQ SRPEP TAPPAESFR. 

96BW0 5 02 RQANFLGKIW PSHKG.RPGN FLQNRSEPA APTVP TAPPAESFR. 

96BW06_J4 RQANFLGKIW PSHKGGRPGN FLQSRPEP TAPPAESFR. 

96BW11_06 RQANFLGKIW PSHKG.RPGN FLQSRPE P TAPPAESL. . 

96BW1210 GQANFLGKIW PSHKG.RPGN FLQSR PEP SAPPAESFR. 

96BW15B03 RQANFLGKIW PSHKG.RPGN FLQNRTEP TAPPAESFK. 

96BW16_2 6 RQADFLGKIW PSHKG.RPGN FLQSRPE P TAPPAESFR. 

96BW17A09 RQANFLGKIW PSHKGGRPGN FLQNRPEP TAPPAESFR. 

96BWM01_5 RQANFLGKIW PSHKG.RPGN FLQSRPE P TAPPAEIL . . 

96BWM03_2 RQANFLGKIW PSHKG.RPGN FLQSRPEP TAPPAERFR . 

98BWMC12_2 RQANFLGRLW PSHKG.RPGN FPQNR VEP TAPPAESLR. 

98BWMC13_4 KQANFLGKIW PSHKG.RPGN FLQSRPE P TAPPAESL.. 

98BWMC14_a RQANFLGKIW PSHKG.RPGN FLQSRPEP SAPPAESFR. 

98BWM014 1 RQANFLGKIW PSHKGGRPGN FLQRRPEP TAPPAESFR. 
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98BWM018_d RQANFLGKIW PSHKG . RPGN FIQNRPAPT APPVEP TAPPAESFR. 

98BWM036_a RQANFLGRIW PSHKG . RPGN FLQSRPEPTA P PAEP TAPPAESFR. 

98BWM03 7_d RQANFLGKIW PSHKG . RPGN FLQ KRPEP TAPPAESFR. 

99BW3 932_1 RQVNFLGKIW PSNKG . RPGN FLQNRTVPTA PPAESFRIEP TAPPAESFR. 

99BW4 642_4 RQANFLGKIW PSHKG . RPGN FFQNRTEP TAPPAESFR. 

99BW4745_8 RQANFLGKIW PSNKG . RPGN FLQNRPEPTA P LEP TAPPAESFR. 

99BW4754_7 RQANFLGKIW PSNKG . RPGN FLQSR PEP TAPPAESFK. 

99BWMC16_8 RQANFLGKIW PSNKG . RPGN FLQNRPEPT APLEP TAPPAESFR. 

A2_CD_97CD RQANFLGKIW PSNKG . RPGN FPQSRTE P TAPPME . . . . 

A2_CY_94CY RQANFLGKIW PSNKG . RPGN FPQSRTE P TAPPAENLR . 

A2D 97KR RQANFLGKIW PSHSG . RPGN FPQSRTE P TAPPAEDFG . 

A2G_CD_97C 

A_BY_97BL0 RQANFLGRIW PSSKG.RPGN FPQSRPE PS APP.AENFR. 

A_KE_Q23_A RQANFLGKIW PSRKG . RPGN FPQNRLE PT APP . AETCG . 

A_SE_SE659 , 

A_SE_SE7 2 5 • 

A_SE_SE7 53 RQANFLGRIW PSSKG.RPGN FPQSRLE PT APP.AEIFG. 

A_SE__SE853 

A_SE_SE8 89 

A_SE_UGSE8 RQANFLGKIW PSHKG . RPGN FPQSRPE PS APP . . . AEM . 

A_UG_92UG0 RQANFLGKIW PSSKG.RPGN FPQSRPE PT APPAAEIFG. 

A_UG_U455_ RQANFLGKIW PSNKG . RPGN FPQSRPE P TAPPAEIFG. 

AC_IN_213 0 RQANFLGKIW PSHKG . RPGN FLQ NRPEP TAPPAESFR. 

AC_RW_92RW RQANFLGKIW PSNKG . RPGN FPQSRL EP TAPPA 

AC_SE_SE94 

ACD_SE_SE8 RQANFLGKIW PSHKG . RPGN FLQSRPE PT APPA.ESFG. 

ACG_BE_VI1 RQANFLGKIW PSNKG . RPGN FPQSRPEPTA PP AEP TAPPAESFG. 

AD_SE_SE69 RQANFLGKIW PSSKG.RPGN FLQSRP EP TAPPAESFG. 

AD__SE_SE71 

ADHK_NO_97 RQANFLGKIW PSSKG.RPGN FPQSRPE PS APPA.ESFG. 

ADK_CD_MAL RQANFLGKIW PSHKG . RPGN FLQSRPE PT APPA.ESFG. 

AG_BE_VI11 RQANFLGKIW PSSKG.RPGN FPQSRLE PT APPA.ESLG. 

AG_NG_ 9 2 NG RQANFLGKIW PSNKG . RPGN FLQNRPE P TAPPAESFG. 

AGHU_GA_VI RQANFLGKIW PSNKG . RPGN FLQNRPE PT APPA.ESFG. 

AGU_CD_Z3 2 RQANFLGKIW PSNKG . RPGN FLQNRPE P TAPPAESFE. 

AJ_BW_BW21 RQANFLGKIW PSNKG . RPGN FLQSRPE PT APPA.ESFG. 

B_AU_VH_AF RQANFLGKIW PSHKG . RPGN FLQSRPE P TAPPEESFR. 

B_CN_RL42_ RQANFLGKIW PSHKG . RPGN FLQSRPE P TAPPEESFR. 

B_DE_D3 1_U RQANFLGKIW PSYKG . RPGN FLQRRPE P TAPPEESFR . 
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T? 
. Hi 


SKEKEEKGLY 


PT.A QT.Tf QT.Ff2 
xr Xj/-\.0 Xj IXO Xj r O 


O . irrj . Lj . . 


. IX 


PKEKE. 


. .LY 


PT.TQT.P CT.T7P, 
xtXj x oxjKOXjr vj 


O . XjIS- . Lj . . 


T? 
, Hi 


PKEKEKE . LY 


PT. A CT.TfCT.FO 
xr xjx-ioxj ixo j_ir o 


O . IrJN. . Lj . . 


TTi 
. Hi 


PKEKE. 


. .LY 


PT.Zi CT.Tf CT.FP 
xr IlnO XjIXO Xjr \J 


. oPiv . y . . 


TTi 
. Hi 


PKEKEK 


. ELY 


PT TQT VQT.T7P 
rXi X oXjixoljr Vj 




TTI 
. Hi 


PKEK. . 


.ELY 


DTTCT VCT T?r* 

FX 1 obJVoljr b 


. oyrvyiLyis. 




DKDK. . 


.ELY 


PT ACT VCT T7P 
JtXjAo Xj XXO Xj r Lj 


. oyrvyni . . 


• u 


KDK. . . 


.ELY 


PT TQT VCT T?C 
ir Li 1 O XjXXO XjT Lt 


. oyjvy.b . . 




KDK. . . 


.ELY 


PT ACT VCT TPC* 
FIjAo XjIxo Xjr b 


■pi/^> ■L r /^TT' 

. pyis.yE . . 




KDK. . . 


.ELY 


T3T TOT VCT PP 

FXi 1 oljxxoXjr b 


. . . i\.y rii . . 




QKDGEL 


. . YP 


PT ACT VCT T?P 
FXAoXiivoXir \j 


. . - r\.yHi . . 




QKDEGL 


. . YP 


PT ACT VCT TPf* 
FIjAoljxXOXjr b 


. . . KLjci . . 




QKEEGQ 


. . YP 


PT.Zi CT.VCT.Tn 
rXino Xjixo Xjr \j 


. . . rvyHi . . 


* * 


QKDEGQGLYP 


PT ACT VCT T?r* 

FXiAoljrvoXjr b 


. . . l\.y Hi . . 


* * 


QKDKEQ 


. .VP 


PT.TCT VCT VP 
FXj X O Xjixo Xjr b 


. . . Ky Hi . . 




TKDKGQ 


. .EP 


PT TQT VCT T?P 
FXj X oXjIXOXjr b 


b . pjv . y . . 


T-I 
. Hi 


QKEKE . 


.LYP 


T OCT VCT TP/"* 
Xj . oo Xjixo Xjr (j 


o . piv . y . . 


TP 


PKEKE . 


.LYP 


T TOT VCT UP 

Xj . XoXjixoXjrb 


o . Fix . y . . 


TTI 
. Hi 


MKEKE. 


.LYP 


CT VCT "CP 1 

. . .oXjixoXjrb 


"DOT? 

. . . Ky is . . 


' * 


LKEQE. 


. . .P 


PT TQT PCT T?P 
FXj X oXjKoXjjt b 


. . . J\.yE . . 


* * 


LKDKE. 


. . .P 


DP A CT VCT 17 P 1 

Fr Ao Xjixo Xjr b 


. . . Jvyniy . 




LKDKE. 


. . .P 


TJT ACT DCT T7P 1 

rXiAoLiKoXr b 


. . . i\yE . . 




PKDKE. 


. .LY 


TJ>T TOT DOT T7P* 
FXj X oXiKoXir b 


. . . ivy Hi . . 


" * 


PKDKE. 


. .LY 


T3T TOT VOT UP 

FXi X o Xjixo Xjr b 


DAT? 

... Ky h . . 




MKDQEQ 


. .GP 


DT.TQT.TfCT.T7P 
xr Xj X OXjIXOXjr \j 


. . . RQE . . 




TKDKEQ 


. .SP 


PLTSLKSLFG 


GKEMQE . . 


.N 


QERTENSLYP 


PLTSLRSLFG 


. . . KGG . . 




PNE . . . 


. .LY 


PFASLKSLFG 


. . . KGD . . 




QEE . . . 


. .LY 


PFASLKSLFG 


. . . KED . . 




QNE . . . 


. .LY 


PFASLRSLFG 


. . . KGD . . 




QNE . . . 


. .LY 


PFASLKSLFG 


. . . KQE . . 




PRDKESL. YP 


PLTSLKSLFG 
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00BW1686_8 SDPLSQ 

00BW1759_3 SDPLSQ 

00BW1773_2 SDPLSQ 

00BW1783_5 SDPLSQ 

00BW1795__6 SDPLSQ 

00BW1811_3 SDPLSQ 

00BW1859_5 SDPLSQ 

OOBW1880_2 NDPLSQ 

00BW1921_1 SDPLSQ 

00BW2036_1 SDPLSQ 

00BW2063_6 NDPLSQ 

00BW2 0 8 7_2 SDPLSQ 

00BW2127_2 SDPLSQ 

00BW212 8_3 SDPWSQ 

00BW2 2 7 6_7 SDPLSQ 

00BW3819_3 SDPLSQ 

00BW3 842_8 SDPLSQ 

00BW3 871_3 SDPLSQ 

00BW3 876_9 SDPLSQ 

00BW3886_8 SDPLSQ 

00BW3891_6 SDPLSQ 

00BW3970_2 SDPLSQ 

00BW5031_1 SDPLSQ 

96BW01B21 SDPLSQ 

96BW04 07 NDPLSQ 

96BW0502 SGPLSQ 

96BW0 6_J4 SDPLSQ 

96BW11_06 SDPLSQ 

96BW1210 NDPLSQ 

96BW15B03 SDPLSQ 

96BW16_2 6 NDPLSQ 

96BW17A09 SDPLSQ 

96BWM01_5 SDPLSQ 

96BWM03_2 SDPLSQ 

98BWMC12__2 NDPLSQ 

98BWMC13_4 SDPLSQ 

98BWMC14_a NDPLSQ 

98BWMO!4_l SDPLSQ 

98BWM018_d SDPLSQ 

98BWM036_a SDPLSQ 

98BWM037_d SDPLSQ 

99BW3932_1 SDPLSQ 

99BW4642_4 SDPLSQ 

99BW4745_8 SDPLSQ 

99BW4 754_7 NDPLSQ 

99BWMC16_8 GDPLSQ 

A2_CD_97CD NDLLSQ 

A2_CY_94CY NDPLLQ 

A2D 97KR NDPLLQ 

A2G_CD_97C 

A_BY_97BL0 NDPLSQ 

A_KE_Q2 3_A NDLLSQ 

A_SEJSE65 9 

A_SE_SE72 5 

A_SE_SE75 3 NDLLSQ 

A_SE_SE8 5 3 

A_SE_SE8 8 9 

A_SE_UGSE8 NDLLSQ 

A_UG_92UG0 NDLLSQ 

A UG U4 5 5 NDPLSQ 



177 



AC_IN_213 0 
AC_RW_92RW 
AC_SE_SE94 
ACD_SE_SE8 
ACG_BE_VI1 
AD_SE_SE69 
AD_SE_SE71 
ADHK_N0_97 
ADK_CD_MAL 
AG_BE_VI11 
AG__NG_ 9 2 NG 
AGHU_GA_VI 
AGU_CD_Z32 
AJ_BW_BW21 
B_AU__VH_AF 
B_CN__RL42_ 
B_DE_D31_U 
B_DE_HAN_U 
B_FR_HXB2_ 

B_GA_OYI 

B_GB_CAM1_ 
B_GB_GB8_A 
B_GB_MANC_ 
B_KR_WK_AF 
B_NL_3 2 02A 
B_TW_TWCYS 
B_US_BC_LO 
B_US_DH123 
B_US_JRCSF 
B_US_MNCG_ 
B_US_P896_ 
B_US_RF_M1 
B_US_SF2_K 
B_US_WEAU1 
B_US_WR2 7_ 
B_US_YU2_M 
BF1_BR_93B 
C_BR_92BR0 
C_BW_96BW0 
C_BW_96BW1 
C_BW_96BW1 
C_BW_96BW1 
C_ET_ETH22 
C_IN_93IN1 
C_IN_93IN9 
C_IN_93IN9 
C_IN_94IN1 
C_IN_95IN2 
CRF01 
CRFOl 
CRFOl 
CRFOl 
CRFOl 
CRFOl 
CRFOl 
CRFOl 
CRFOl 
CRF02 
CRF02 
CRF02 



AE_C 
AE__C 

ae_c 

AE_T 
AE__T 
AE_T 
AE_T 

"ae_t 

AE_T 
AG_F 
AG_F 
AG G 



SDPLSQ 
NDPLSQ 



NDP 
NDP 
NDP 



NDPLSQ 
NDQLSQ 
NDP. . . 
NDP. . . 
SDP. . . 
SDP . . . 
SDP . . . 
NDPSSQ 
NDPSSQ 
NDPSSQ 
SDPSSQ 
NDPSSQ 
NDPSSQ 
NDPSSQ 
NDPSSQ 
NDPSSQ 
NDPSSQ 
NDPSSQ 
NDPSSQ 
NDPSSQ 
NDP. . . 
NDPSSQ 
NDPLSQ 
NDPSSQ 
NDPSSQ 
NDPSSQ 
NDPSSQ 
NDPSSQ 
SDPSSQ 
NDPSSQ 
SDPLST 
SDPLSQ 
SDPLSQ 
NDPLSQ 
SDPLSQ 
NDHLLQ 
SDLLSQ 
SDPLSQ 
SDPLSQ 
SDPLSQ 
SDPLSQ 
NDPLSQ 
NDPLSQ 
NDPLSQ 
NDPSSQ 
NDPLSQ 
NDPLSQ 
NDPLSQ 
NDPLSQ 
NDPLSQ 
NDP. . . 
NDP. . . 
NDP. . . 



CRF02_AG_N 
CRF02_AG_S 
CRF02_AG_S 
CRF03_AB_R 
CRF03_AB_R 
CRF04_cpx_ 
CRF04_cpx_ 
CRF04_cpx_ 
CRF0 5_DF_B 
CRF05_DF_B 
CRF06_cpx_ 
CRF06_cpx_ 
CRF06_cpx_ 
CRF06_cpx_ 
CRFll_cpx_ 
CRFll_cpx_ 
D_CD_84ZR0 
D_CD_ELI_K 
D_CD_NDK_M 
DJJG_94UG1 
F1_BE_VI85 
F1_BR_93BR 
F1_FI_FIN9 
F1_FR_MP41 
F2_CM_MP2 5 
F2KU_BE_VI 
G_BE_DRCBL 
G_NG_92NG0 
G_SE_SE616 
H_BE__VI991 
H_BE_VI9 97 
H_CF_90CF0 
J_SE_SE702 
J_SE_SE788 
K_CD_EQTB1 
K_CM_MP535 
N_CM_YBF3 0 
O_CM_ANT70 
0_CM_MVP51 
0_SN_99SE_ 
0_SN_99SE_ 
U CD 83C 



NDP . . . 

NDP . . . 

NDPYSQ 

DDPLSQ 

NDPLSQ 

SDPLSQ 

NHPLSQ 

SDPLSR 

NDPLSQ 

NDPLSQ 

SDP. . . 

NDP. . . 

NDP. . . 

SDP. . . 

SDP . . . 

SDPLSQ 

NDPLSQ 

NDPLSQ 

NDPSSQ 

NDPLSQ 

NDP. . . 

NDP. . . 

NDP. . . 

SDP. . . 

SDQ . . . 

SDPLLQ 

NDQ. . . 

SDP . . . 

SDP. . . 

NDQ. . . 

NDPLSQ 

SDPLLQ 

SDPLSQ 

SDPLSQ 

SDPLSQ 

NDPLSQ 

NDPSSQ 

TDQ. . . 

TDQ. . . 

TDQ. . . 

TDQ. . . 

SDPSLQ 



Table 12. HIV Env Sequence Alignment 
GCG Multiple Sequence File. 
Written by Omiga 1.1 



Name : 


A A T3 TaT A 1 C O 

U UdWU / OZ 


X 


QUA 


L D 


1M\J . 


*i D i7 


Lsn : 


y d z 


AVi orlc • 


464 5 


Weight 


x . 


00 


Name : 


U UdWU /DO 


Z 




L D 


VTA . 

JNU : 


ft / U 


L6n : 


y oz 




95 65 


Weight 


1 m 


00 


Name : 


a a "D TaT a Q i a 
U UoWUo /ft 


Z 


CPA 


1U 


MA • 


ft / J. 


L6n : 


y d z 


VwIltJ ^ • 


7 74 5 


Weicjhfc 


1 # 


00 


Name : 


A A "D TaT 1 A 71 

UudWJ.4 / X 


Z 


QUA 


XU 


MA • 


A 1 O 
ft / Z 


Lsn : 


Q £ O 

y d z 


PViorlr • 


95 93 


i nVi t~ 

ii c: _L u ill. 




00 


Name : 


r\ AT3Ta7 1 CI C 
U UOW X DID 


O 

z 






VTA • 


A H 7 
ft / J 


XjGti : 


D 


v„ncoA. . 


7 92 


Weight 


1 . 


00 


Name : 


U UJdW X DoD 


o 




XU 


MO - 


AH A 

ft / ft 


LfSn : 








We i^ht 


X _ 


00 


Name : 


A A *Q TaT 1 7 C Q 

U UrSW J. / d y_ 


o 




LD 


MA . 


Am. 

ft / 3 


Lien : 


Q ^ O 




J7 O VJ O 


"1 A Vl t" 
nCiyilL 


X m 


00 


Name : 


A A T5Ta7 177"3 
UUdWI / / J 


o 
z 




TFi 


TvTA . 


a n £ 

ft / D 


Lsn : 




V_11C v_ J\. . 


3 5 0 0 


ri V ~ _I_ X A L- 


1 B 


0 0 


Name : 


A A"QTaT1 7B"J 

U \jD\ri ± / o j 


c 
3 


GTT A 


TT"i 
X1J 


MA • 


All 
ft / / 


Len : 


7DZ 




17 O O ft 


We i^ht 




0 0 


Name : 


A A 151*11 7Qt; 
U UDW1 / y b 


C 
D 


oil*** 


L D 


MO • 


ft / O 


Lcn : 


7DZ 




8410 


We i^ht 


1 , 


00 


"NT ^ m a . 


A fi 15 TaT 1 PI 1 


J 




Tn 

LD 


MO • 


ft / 27 


Len : 






2 06 8 


We i^ht 


1 . 


0 0 


Name : 




cr 
D 


qt?a 


LD 


MO • 


/I OA 

ft o w 


Len : 


Q O 




c c Q p 

-_J O J -C. 




1 m 


0 0 


Name : 


A A P P A 


O 
Z 




XD 


MO - 


APT 
ft O J. 


Len : 


Q Z> 




1901 


"i aYi t~ 

n vZ. -L y 11L> 


1 . 


0 0 


Name : 


A A "D TaT 1 QT1 


J. 




L Li 


MO « 


ft O 


Len : 


70Z 


Check : 


5 92 3 


TaJ £3 •? (T*h +- 
nCiy 11 l_ 




00 


Name ~. 


A AT31XJ9 A 1 C 


J- 




Tn 
XD 


MO • 


A R 




70^ 


V.I1CL.JV • 


7 03 5 


T/Jfa -1 ri Vi t" 

n w jl 11 ^— 


1 . 


00 


Name : 


A AT5WO Ad 


O 


oLy 


L U 


MO • 


ft O ft 


Len : 




OVi or* Vr • 


4 ft S ^ 


Weight 




00 


Name : 


A A T5TaTO A P 1 


o 
z 


CPA 


LD 


MO • 


ft O D 


Len : 


Q O 


V-IlCUlV . 


ZUO J 


We ight 




00 


Name : 


00BW2127_ 


2 


CPA 


T pi 


MO • 


ft o o 


Len : 


?oz 


An £z.t**\c • 
L.I1CL jV . 


zim r 

ft \J _L -3 


We ight 


1 . 


00 


Name : 


00BW2128_ 


3 


CPA 


TTi 
LD 


MO • 


ft 0 / 


Len : 


Q ^ 9 


^wilCL. IV . 


3 O O ft 


T/J<=> "i aVi t~ 




00 


Name : 


00BW2276_ 


7 


CPA 




MO • 


A P P 
ft O O 


Len : 


Q ^ 9 
?DZ 


Check : 


QQ1 "1 


Wo "i a Vi i~ 

VMC J.yilL 




00 


Name : 


00BW3819_ 


3 


CPA 


L D 


MO . 


A P Q 
ft O i7 


Len : 


Q £ *5 


Check : 




We ight 




0 0 


Name : 


00BW3842_ 


8 


OP A 


X1J 


MO • 


A Q A 
ft J7 U 


Len : 


Q ^ 9 

y d z 


LUC L- /V . 


0 0 0 / 


T/Jp -? rfVl t~ 
nCiyilL 


J. • 


0 0 


Name : 


00BW3 871_ 


3 


CPA 


LD 


MO • 


A Q 1 

ft i7 -L 


Len : 


Q ^ O 


\_ I lC v_- /V. . 


/ \J D _7 


TVT c> ■? rT Vi t~ 


1 . 


0 0 


Name : 


00BW3876_ 


9 


CPA 


XL) 


MO • 


A Q7 

ft y ^ 


Len : 


yoz 


Check : 


A "7 £ 1 
ft / D -L 




"1 

J. . 


n 0 


Name : 


00BW3886_ 


8 


OP A 


J.JJ 


TvTA . 


A Q 1 


Len : 


Q £ O 
7QZ 


Check : 


OCR! 
/ D O X 


wciy iil 


x • 




Name : 


00BW3891_ 


6 


CPA 


Tn 
LD 


MA « 


A Q A 

ft i7ft 


Len : 


Q ^ O 

y d z 


Check : 


j / y 




-L • 




Name : 


00BW3970_ 


2 


CPA 


XJJ 


TvTA . 


ft y r> 


Len : 


y d ^ 


LlicCiv : 


R A A 1 


wciyiiL 


X . 


A A 


Name : 


00BW5O31 


1 


CPA 


XJJ 


"KTA . 


A Q d 

ft y 0 


Len : 


Q O 

y d z 


Check : 


A Q A O 

ft y u z 


TaT A 1 /~tV» f - 

w e xy 11 L- 


"1 

J. . 


A A 


Name : 


96BW01B21 


CPA 


Tn 
LD 


TvTA . 


/I Q '"J 

ft y / 


Len : 


y d z 


Check : 


tr "7 0 A 
-3 / / ft- 


TaT a "1 f""rVi t - 

wciyiiL 


T 

-L . 


A A 


Name : 


96BW0407 




CPA 


Tn 
XJJ 


TvTA . 


ft y 0 


Len : 


Q CO 

y d z 


Check : 


A O C A 
ft Z D U 


weigiiL 


X . 


A A 


Name : 


96BW0502 




CPA 


t n 
XD 


TvTA . 


ft y y 


Len : 


y bz 


Check : 


A C R R 
ft D b O 


weignt 


"1 

X . 


A A 


Name : 


96BW06_J4 




CPA 


Tn 
XD 


TvTA . 


R A A 

Id u u 


Len : 


OCT 

y d z 


Lncciv . 


Q "7 A Q 

y / ft y 


TaT a 1 /^Vi +• 

weignt 


T 

L . 




Name : 


96BW11_06 




CPA 


Tn 
XD 


TvTA . 


CAT 

DU1 


Len : 


y d z 


Check : 


ATOP 
ft -3 Z O 


Wcxyiiu 


1 

J. . 


A A 


Name : 


96BW1210 




CPA 


Tn 
XD 


TvTA . 




Len : 


y d z 


Check : 


jojj 


TaT a "1 /-rlrt +~ 

WclyiiL 


n 

J. . 


A A 


Name : 


96BW15B03 




CPA 


Tn 
LD 


TvTA . 


A 


Len : 


y d z 


Check : 


Q1 '5*5 

y ij j 


TaT a t ^ 

weigiiL 


1 

-L . 


A A 


Name : 


96BW16 26 




CPA 


t n 
XD 


TvTA . 

JMU : 


C A /I 


Len : 


Q CO 

y d z 


Check : 


b 


WeigiiL 


X . 


A A 


Name : 


96BW17A09 


CPA 


Tn 
XD 


TvTA . 


CAE 


T on . 

ben : 


y d z 




t/l CO 
D ft D O 


TaT ^\ -1 Y\ 4— 

wciyiiL 


X . 


A A 


Name : 


96BWM01_5 




CPA 

bJiU. 


t n 
LD 


TvTA . 

JMU : 


C A £T 
DUO 


Len : 


Q C O 

y d z 


Check : 


Q A R O 
y ft O / 


Weight 


X . 


A A 


Name : 


96BWM03_2 




CPA 


t n 
ID 


TvTA . 

JMU : 


CAT 


Len : 


QC 0 

y d z 


Check : 


R 1 C C 

0 / do 


TaT 4^ t /^"rT^ 4" 

weiyiit 


X . 


A A 


Name : 


98BWMC12_ 


2 


CPA 


t n 
XJJ 


TvTA . 

JMU : 


C A Q 
O U O 


Len : 


QC O 

y d z 


LiicC Jv : 


0000 
z / z z 


weigiiL 


1 

X . 


A A 


Name : 


98BWMC13_ 


4 


SEQ 


ID 


TvTA . 

NO : 


C A O 

buy 


Len : 


Q C O 

y d z 


Check : 


O tr 0 C 
Z OZD 


We ight 


X . 


A A 
U U 


Name : 


98BWMC14_ 


a 


CPA 


Tn 
ID 


TvTA . 

JMU : 


C T A 

b J. U 


Len : 


Q C O 

y d z 


Check : 


*7 *7 C T 
//OX 


weigiiL 


X . 


A A 


Name : 


98BWM014_ 


1 


CPA 


Tn 
XD 


TvTA . 

JMU : 


CI 1 

oil 


T cart - 

ben . 


Q C O 

y d z 


Check : 


y .3 


TaT a 1 /-r 4- 

i/vciyuL 


1 

X . 


A A 


Name : 


98BWM018_ 


'd 


SEQ 


ID 


TvTA . 

NU : 


b Iz 


Len : 


Q C O 

y d z 


Check : 


z / y 


TaT q n 4^ 

weiyiiu 


1 

X . 


A A 
U U 


Name : 


98BWM03 6_ 


a 


CPA 
OEiy 


ID 


NO : 


513 


Len : 


962 


ChecV * 


134 


We ight 


1 . 


00 


Name : 


98BWM037_ 


"d 


SEQ 


ID 


NO: 


514 


Len : 


962 


Check : 


9669 


Weight 


1 . 


00 


Name : 


9 9BW3 93 2_ 


,1 


SEQ 


ID 


NO: 


515 


Len : 


962 


Check: 


3527 


Weight 


1 . 


00 


Name : 


99BW4642_ 


4 


SEQ 


ID 


NO: 


516 


Len : 


962 


Check : 


1175 


Weight 


1 . 


00 


Name : 


99BW4745_ 


8 


SEQ 


ID 


NO: 


517 


Len : 


962 


Check: 


8117 


Weight 


1 . 


00 


Name : 


99BW4754__ 


7 


SEQ 


ID 


NO: 


518 


Len : 


962 


Check : 


5709 


Weight 


1. 


00 


Name : 


99BWMC16 


8 


SEQ 


ID 


NO: 


519 


Len : 


962 


Check : 


285 


Weight 


1 . 


00 


Name : 


A2_CD_97CD 


SEQ 


ID 


NO: 


520 


Len : 


962 


Check : 


2892 


Weight 


1 . 


00 


Name : 


A2_CY_94CY 


SEQ 


ID 


NO: 


521 


Len : 


962 


Check: 


8628 


Weight 


1 . 


00 


Name : 


A2D 97KR 


SEQ 


ID 


NO: 


522 


Len : 


962 


Check: 


471 


Weight 


1 . 


00 


Name : 


A2G_CD_97C 


SEQ 


ID 


NO: 


523 


Len : 


962 


Check: 


939 


Weight 


1 . 


00 


Name : 


A_BY_97BL0 


SEQ 


ID 


NO: 


524 


Len : 


962 


Check: 


4291 


Weight 


1 . 


00 



180 



VTamP • 
IMCtUlC • 


n IV Hi — 1 t\ 




ID 


NO : 


52 5 


Len : 


962 


Check : 


1190 


Weight 
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GIGPCNNVST 
GTGPCQNVST 
GTGPCNNVST 
GTGPCNNVST 
GTGPCNNVST 
GKGPCNNVST 
GTGPCKNVST 
GTGPCQNVST 
GTGPCNNVST 
GTRPCNNVST 
GTGPCNDVST 
GKGSCSNVSS 
GTGSCKNVSS 
GTGPCKNVSS 
GTGPCENVSS 
RTXPCKNVST 
GTGLCKNVST 
GTGRCKNVST 
GTGPCNNVST 
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A_SE_SE753 
A_SE_SE853 
A_SE_SE8 8 9 
A_SE_UGSE8 
A_UG_92UG0 
A_UG_U4 55_ 
AC_IN_213 0 
AC_RW_92RW 
AC_SE_SE94 
ACD_SE_SE8 
ACG_BE_VI1 
AD_SE_SE69 
AD_SE_SE71 
ADHK_NO_97 
ADK_CD_MAL 
AG_BE_VI11 
AG_NG_ 9 2 NG 
AGHU_GA_VI 
AGU_CD_Z32 
AJ_BW_BW2 1 
B_AU_VH_AF 
B_CN_RL4 2_ 
B_DE_D31_U 
B_DE_HAN_U 
B_FR_HXB2_ 

B_GA_OYI 

B_GB_CAM1_ 
B_GB_GB8_C 
B_GB_MANC_ 
B_KR_WK_AF 
B_NL_3 2 02A 
B_TW_TWCYS 
B_US_BC_LO 
B_US_DH12 3 
B_US_JRCSF 
B_US_MNCG_ 
B_US_P8 96_ 
B_US_RF_M1 
B_US_SF2_K 
B_US_WEAU1 
B_US_WR27_ 
B_US_YU2_M 
BF1_BR_93B 
C_BR_92BR0 
C_BW_96BW0 
C_BW_96BW1 
C_BW_96BW1 
C_BW__96BW1 
C_ET_ETH22 
C_IN_93IN1 
C_IN_93IN9 
C_IN_93IN9 
C_IN_94IN1 
C_IN_95IN2 
CRF01_AE_C 
CRF01_AE_C 
CRF01_AE_C 
CRF01_AE_T 
CRF01_AE_T 
CRF01 AE T 



NCNTSAITQA 
NCNTSAITQA 
NCNTSAITQA 
NCNTSAITQA 
NCNTSALTQA 
NCNTSTITQA 
NCNTSAITQA 
NCNTSAITQA 
NCNTSAITQA 
NCNTSAITQA 
NCNTSAITQA 
NCNTSAIKQA 
NCNTSAITQA 
NCNTSVITQA 
NCNTSVITQA 
NCNSSTIKQA 
NCNVSTIKQA 
HCNTSTITQA 
NCNTSAITQA 
KCNTTV I KQ A 
NCNTSVITQA 
NCNTSVITQA 
SCNTSVITQA 
HCNRSVITQA 
SCNTSVITQA 
HCNTSTITQA 
HCNTSVITQA 
ECNASVITQA 
SCNTSTITQA 
HCNTSVITQA 
SCNTSVITQA 
SCNASVIKQA 
SCNTSVTTQA 
SCNTSTLTQA 
SCNTSVITQA 
SCNTSVITQA 
SCNTSVITQA 
HCNSSVITQA 
HCNRSVITQA 
NCKSSTITQA 
HCNTSTITQA 
SCNTSVITQA 
NCNTSTLTQA 
NCNTSAITQA 
NCNTSTITQA 
NCNTSTITQS 
NCNTSTITQA 
NCNTSAITQA 
NCNTSTITQA 
NCNTSAITQA 
NCNTSAITQA 
NCNTSAITQA 
SCNTSVITQA 
NCNTSALTQA 
HCNTSVIKQA 
HCNTS VI KQA 
HCNTSVIKQA 
NCSTSVIKQA 
NCNTS VI KQA 
NCNTSVIKQA 



CPKVTFEPIP 
CPKVTFEPIP 
CPKVSFEPIP 
CPKVSFEPIP 
RPKVTFEPIP 
CPKVSFEPIP 
CPKVTFNPIP 
CPKVSFEPIP 
CPKVSFDPIP 
CPKVSFEPIP 
CPKVSFDPIP 
CPKVTFEPIP 
CPKVTFEPIP 
CPKVTFEPIP 
CPKVTFDPIP 
CPKVSFEPIP 
CPKVSFDPLP 
CPKVSFDPIP 
CPKVSFEPIP 
CPKVSFQPIP 
CPKVSFEPIP 
CPKVSFEPIP 
CPKVSFEPIP 
CPKVSFEPIP 
CPKVSFEPIP 
CPKISFEPIP 
CPKVSFEPIP 
CPKISFEPIP 
CPKVSFEPIP 
CPKVSFEPIP 
CPKVSFEPIP 
CPKVSFEPIP 
CPKISFEPIP 
CPKVSFEPIP 
CPKVSFEPIP 
CPKISFEPIP 
CPKVSFQPIP 
CPKVSFEPIP 
CPKVSFEPIP 
CPKVSFEPIP 
CPKVSFEPIP 
CPKVSFEPIP 
CPKVSWDPIP 
CPKVSFDPIP 
CPKVTFDPIP 
CPKVSFDPIP 
CPKVSFDPIP 
CPKVSFDPIP 
CPKVSLDPIP 
CPKVTFDPIP 
CPKVTFDPIP 
CPKVTFDPIP 
CPKVSFDPIP 
CPKVTFDPIP 
CPKVTFDPIP 
CPKVSFDPIP 
CPKVSFDPIP 
CPKISFDPIP 
CPKISFDPIP 
CPKVSFDPIP 



IHYCAPAGFA 
IHYCAPAGFA 
IHYCAPAGFA 
IHYCAPAGFA 
IHYCAPAGYA 
IHYCAPAGFA 
IHYCTPAGYA 
I NY CAP AG FA 
IHYCAPPGFA 
IHYCAPAGFA 
IHYCAPAGFA 
IHYCAPAGFA 
IHYCAPAGFA 
IHYCAPAGFA 
IHYCAPAGFA 
IHYCAPAGFA 
IHYCAPAGFA 
IHYCAPAGFA 
IHYCAPAGFA 
IHYCAPAGFA 
IHYCAPAGFA 
IHYCTPAGFA 
IHYCTPAGFA 
IHYCAPAGFA 
IHYCAPAGFA 
MHYCTPAGFA 
IHYCTPAGFA 
IHFCAPAGFA 
IHYCTPAGFA 
IHYCAPAGFA 
IHFCTPAGFA 
IHYCTPAGFA 
IHYCAPAGFA 
IHYCAPAGFA 
IHYCAPAGFA 
IHYCAPAGFA 
IHYCVPAGFA 
IHYCTPAGFA 
IHYCTPAGFA 
IHYCAPAGFA 
IHYCTPAGFA 
IHYCAPAGFA 
IHYCAPAGYA 
IHYCAPAGYA 
IHYCAPAGYA 
IHYCAPAGYA 
IHYCAPAGYA 
IHYCAPAGYA 
IHYCAPAGYA 
IHYCAPAGYA 
IHYCTPAGYA 
IHYCTPAGYA 
IHYCTPAGYA 
IHYCAPAGYA 
IHYCTPAGYA 
IHYCAPAGYA 
IHYCAPAGYA 
I H YCTPAGYV 
IHYCTPAGYA 
IHYCTPAGYA 



ILKCNDKEFN 
ILKCRDENFN 
ILKCNDKEFN 
I LKCNEDE FN 
ILKCNDKEFN 
ILKCKDPEFN 
ILKCNEETFN 
ILKCKDKKFN 
ILKCKDAKFN 
I LKCNNKE FN 
ILKCNNKTFN 
ILKCKDTEFN 
ILKCKDEKFN 
ILKCNNKTFS 
ILKCNDKKFN 
ILRCRDKKFN 
ILKCRGKNFT 
ILKCKDKAFN 
ILKCRDEEFE 
I LQCNDKKFN 
ILKCNNKTFN 
I I KCNNKKFN 
MLKCKDKRFN 
ILKCNDKKFN 
ILKCNNKTFN 
ILKCNDKKFN 
ILKCNDKKFN 
I LKCNNKTFD 
I LKCNNKKFD 
I LQCNDKKFN 
LLKCNDKKFN 
I I KCNNKTFN 
ILKCKDKKFN 
ILKCKDKKFN 
ILKCNNKTFN 
I LKCNDKKFS 
MLKCNNKTFN 
ILKCNDKKFN 
ILKCNNKTFN 
ILKCNDKKFN 
ILKCNDKKFN 
ILKCNDKKFN 
ILKCNDKKFN 
ILKCNNKTFN 
ILKCNNKTFN 
ILKCNNKTFN 
ILKCNNKTFN 
ILKCKNNTFN 
I LKCRDKTFT 
ILKCNNKTFN 
I LKCKDKTFN 
ILKCNEKTFN 
ILKCNDKTFN 
ILKCNNKTFN 
ILKCNEKNFN 
ILKCNDKNFN 
ILKCNDKNFN 
ILKCNDKNFN 
ILKCNDKNFN 
I I KCNDKNFN 



GTGLCNNVST 
GTGPCKNVST 
GTGPCKNVSS 
GTGTCRNVST 
GTGLCKNVST 
GKGPCRNVST 
GTGPCKNVST 
GTGPCKNVST 
GIGPCNNVST 
GTGPCKNVST 
GTGPCNNVST 
GTGPCKNVST 
GTGPCKNVST 
GTGPCKNVST 
GTEICKNVST 
GTEPCKNVST 
GTGQCKNVSS 
GTGPCKNVST 
GKGPCRNVST 
GTGPCKNVST 
GKGPCANI ST 
GTGPCTNVST 
GKGQCKNVST 
GKGPCKNVST 
GTGPCTNVST 
GTGPCTNVST 
GKGPCTNVST 
GKGPCTNVST 
GKGQCTNVST 
GTGPCSNVST 
GTGPCKNVST 
GTGTCTNVST 
GTGSCKNVST 
GTGPCTNVST 
GKGQCKNVST 
GKGSCKNVST 
GSGPCTNVST 
GTGPCKNVST 
GKGPCTNVST 
GKGPCKNVST 
GTGQCKNVST 
GTGPCTNVST 
GTGPCRNVST 
GTGPCNNVST 
GSGPCNNVST 
GTGPCNNVST 
GTGPCTNVST 
GTGPCQNVST 
GTGPCHNVST 
GTGPCNNVST 
GTGPCHNVST 
GTGLCQNVST 
GTGPCRNVST 
GTGPCHNVST 
GTGPCKNVSS 
GTGPCKNVSS 
GTGPCKKVSS 
GTGPCKNVSS 
GTGPCKNVSS 
GTGPCKNVSS 
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CRF01_AE_T 
CRF01_AE_T 
CRF01_AE_T 
CRF02_AG_F 
CRF02_AG_F 
CRF02_AG_G 
CRF02_AG_N 
CRF02_AG_S 
CRF02_AG_S 
CRF03_AB_R 
CRF03_AB_R 
CRF04_cpx_ 
CRF04_cpx_ 
CRF04__cpx_ 
CRF05_DF_B 
CRF05_DF_B 
CRF0 6_cpx_ 
CRF0 6_Cpx_ 
CRF0 6_cpx_ 
CRF0 6_cpx_ 
CRFll_cpx_ 
CRFll_Cpx_ 
D_CD_84ZR0 
D_CD_ELI_K 
D_CD_ND K_M 
D_UG_94UG1 
F1_BE_VI85 
F1__BR_93BR 
F1_FI_FIN9 
F1_FR_MP41 
F2_CM_MP2 5 
F2KU_BE_VI 
G_BE_DRCBL 
G_NG_92NG0 
G_SE_SE616 
H_BE_VI9 91 
H_BE_VI9 97 
H_CF_9 0CF0 
J_SE_SE7 02 
J_SE_SE7 8 8 
K_CD_EQTB1 
K_CM_MP53 5 
N_CM_YBF3 0 
O_CM_ANT7 0 
0_CM_MVP51 
0_SN_99SE_ 
0_SN_99SE_ 
U CD 8 3C 



NCNDSVIKQA 
NCNTSVIKQA 
NCNTS VI KQA 
NCHTSAITKA 
NCNTS A I KQA 
NCNTS AITQA 
NCNTS AITQA 
NCNTS AITQA 
NCNTS AITQA 
SCNTSWTQA 
SCNTSWTQA 
NCNAS T I KQA 
SCNTSNHKQA 
NCNVSSITQA 
NCNTS T I KQA 
NCNTS T I KQA 
NCNVS T I KQA 
NCNAS T I KQA 
NCNTSTIKQA 
NCNAS T I KQA 
NCNVS T I KQA 
NCNVSAVKQA 
NCNTS AITQA 
NCNTS AITQA 
NCDTSTITQA 
NCNTS AITQA 
NCNTSTITQA 
NCDASTITQA 
TCNTSTITQA 
NCNTSTIKQA 
NCNTS TLTQA 
NCNTS AITQA 
NCNVS T I KQA 
HCNVST I KQA 
HCNVS T I KQA 
NCNTSVIKQA 
NCNTSVITQA 
NCNTS VITQA 
NCNTSVIKQA 
NCNTSVIKQA 
NCNTSTVTQA 
NCNTSTITQT 
NCNTTAVTQA 
NCNSTTITQA 
NCNSTIIKQA 
NCNSTTIKQA 
NCNSTTIKQT 
NCNTSTITQA 



CPKISFDPIP 
CPKISFDPIP 
CPKVSFDPIP 
CPRVTLEPIP 
CPKVTFEPIP 
CPKVSFEPIP 
CPKVSFEPIP 
CPKVSFEPIP 
CPKVSFEPIP 
CPKISFEPIP 
CPKISFEPIP 
CPKVSFEPIP 
CPKVTLEPNS 
CPKIKFEPIP 
CPKVSWDPIP 
CPKVCWDPIP 
CPKVSFEPIP 
CPKVTFEPIP 
CPKVSFEPIP 
CPKVSFEPIP 
CPKVTFEPIP 
CSKVTFEPIP 
CPKVSFEPIP 
CPKVSFEPIP 
CPKISFEPIP 
CPKMTFEPIP 
CPKVSWDPIP 
CPKVSWDPIP 
CPKVSWDPIP 
CPKVSWDPIP 
CPKVSFDPIP 
CPKVSFEPIP 
CPKVTFEPIP 
CPKVNFDPIP 
CPKVTFDPIP 
CPKVSFEPIP 
CPKVSFDPIP 
CPKVSFEPIP 
CPKVSFQPIP 
CPKVSFQPIP 
CPKVSFEPIP 
CPKVTFEPIP 
CPKTSFEPIP 
CPKVSFEPIP 
CPKVSFEPIP 
CPKVSFEPIP 
CPKVSFEAIP 
CPKVSFEPIP 



IHYCTPAGYA 
IHYCTPAGYA 
IHYCTPAGYA 
IHYCAPAGLA 
IHYCAPAGFA 
IHYCAPAGFA 
IHYCAPAGFA 
IHYCAPAGFA 
IHYCAPAGFA 
IHYCAPAGFA 
IHYCAPAGFA 
IHYCAPAGFA 
HTLLCPGWFC 
IHYCAPAGFA 
I H YCAPAGYA 
I HYCAPAGYA 
IHYCAPAGFA 
IHYCAPAGFA 
IHYCAPAGFA 
IHYCAPAGFA 
IHYCAPAGFA 
IHYCAPAGFA 
IHYCAPAGFA 
IHYCAPAGFA 
I H F CAP AG FA 
IHYCAPAGFA 
I HYCAPAGYA 
I HYCAPAGYA 
I HYCAPAGYA 
I HYCAPAGYA 
IHYCAPAGFA 
IHYCAPAGFA 
IHYCAPAGFA 
IHYCAPAGFA 
IHYCAPTGFA 
IHYCAPAGFA 
IHYCAPAGFA 
IHYCAPAGFA 
IHYCAPAGFA 
IHYCAPAGFA 
IHYCAPAGFA 
IHYCAPAGFA 
IHYCAPPGFA 
IHYCAPAGYA 
I HYCAPTG YA 
IHYCAPAGYA 
IHYCAPAGYA 
IHYCAPAGFA 



MLKCNDKNFN 
I LKCNDKNFN 
I LKCNDKNFN 
I LKCNDKKFN 
I LKCNDKKFN 
ILKCKDRNFN 
ILKCKDKGFN 
ILKCNDEKFN 
ILKCNEKDFS 
I LKCNDKKFN 
I LKCNDKKFN 
ILKCNEKNFT 
DLKCNDKNSP 
ILQCNEKRFN 
ILKCNEKKFS 
ILKCKEKRFN 
ILKCRDKDFN 
I LKCRDKNFN 
I LKCRDKNFN 
I LKCRDKNFN 
ILKCRDKEFN 
ILKCRDKEFN 
ILKCNDKRFN 
ILKCRDKKFN 
ILKCRDKKFN 
ILKCNEKKFN 
ILKCNDKRFN 
ILKCNEKNFT 
ILKCKDKRFN 
I LKCRDPRFN 
I LKCNNKTFN 
ILKCNEKEFN 
ILKCVDKKFN 
I LKCRDKE YN 
ILKCRDKEFN 
I LKCNGKKFN 
I LKCNNKTFN 
I L KCNNKT FN 
I LKCNNKTFN 
I LKCNDKNFN 
I LKCNNNTCN 
ILKCKDKRFN 
IMKCNEGNFS 
I FKCNSTEFN 
I FKCNDTD FN 
I FKCNSTEFN 
I FKCNNTGFN 
ILKCNDKKFN 



GTGPCKNVSS 
GTGPCKNVSS 
GTGPCKNVSS 
GTGLCKNVST 
GTGPCKNVST 
GTGPCQNVST 
GTGPCKNVST 
GTGPCKNVST 
GTGSCKNVST 
GTGPCTNVST 
GTGPCTNVST 
GLGPCTNVSS 
GLGSCTNVSP 
GSGPCKNVSS 
GTGPCKNVST 
GTGPCKNVST 
GTGPCKNVST 
GTGPCKNVST 
GTGPCKNVST 
GTGACKNVST 
GTGPCKNVST 
GTGPCKNVST 
GTGPCKNVSS 
GTGPCTNVST 
GTGPCSNVST 
GTGPCKNVST 
GTGPCKNVST 
GTGSCKNVST 
GTGPCRNVST 
GTGPCKNVST 
GTGLCRNVST 
GTGPCKNVST 
GTGTCNNVST 
GTGPCKNVST 
GTGPCKNVST 
GTGPCTNVST 
GTGPCTNVST 
GTGLCTNVST 
GTGPCKNVST 
GTGSCKNVST 
GTGPCTNVST 
GTGPCKNVST 
GNGSCTNVST 
GTGTCRN I TV 
GTGLCHNISV 
GTGPCNNITA 
GTGPCTNVTV 
GTGPCKNVST 
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00BW0762_1 
00BW076 8_2 
00BW0874__2 
00BW1471_2 
00BW1616_2 
00BW1686_8 
00BW1759_3 
00BW1773_2 
00BW1783_5 
00BW1795_6 
00BW1811_3 
00BW1859_5 
00BW18 80_2 
00BW1921_1 
00BW2036_1 
00BW2063_6 
00BW2 087_2 
00BW2127_2 
00BW2128_3 
00BW22 7 6_7 
00BW3819_3 
00BW3842_8 
00BW3 871_3 
00BW3876_9 
0 0BW3 8 86_8 
0 0BW3 8 91_6 
00BW3970_2 
0 0BW5 0 31_1 
96BW01B21 
96BW0407 
96BW0502 
96BW06_J4 
96BW11_06 
96BW1210 
96BW15B03 
96BW16_26 
96BW17A09 
96BWM01_5 
96BWM03_2 
98BWMC12_2 
9 8BWMC13_4 
98BWMC14_a 
98BWM014_1 
9 8BWM018_d 
98BWM03 6_a 
98BWM037_d 
99BW3932_1 
99BW4642_4 
99BW4745_8 
9 9BW4 7 54_7 
99BWMC16_8 
A2_CD_97CD 
A2_CY_94CY 

A2D 97KR 

A2G_CD_97C 
A_BY_97BL0 
A_KE_Q2 3_A 
A_SE_SE65 9 
A SE SE725 
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VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VLCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHEIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCPHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIRPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPL 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
IQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
IQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCAHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
IQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCAHGIRPV 
VQCTHGIKPV 
VQCTHGIRPV 
VQCTHGIRPV 
VQCTHXIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 



VSTQLLLNGS 
VPTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VATQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGG 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLSNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTRLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
ASTQLLLNGS 
ASTQLLLNGS 
ASTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 



LSEE.GIVIR 
LAEE.EIIIR 
LAEE . EIIIR 
LSEG.EIMIR 
LAEE . EIVIR 
LAEG. EIIIR 
LAEE . QIIIR 
LAEK. EIIIR 
LAEE.EIIIR 
LAEG. EIIIR 
LAEE .DIIIR 
LAEE.EIIIR 
LAEE. EIVIR 
LAEE . GIIIR 
LAEG. EIIIR 
LAEK. EIIIR 
LAEE.EIIIR 
LAQQ . QIMIT 
LAEE. IIIR. 
LAEE.EIIIR 
LAEK. EIIIR 
LAEG. EIIIR 
IAEG. EIIIR 
LAEK. DIIIR 
LAEG. EIIIR 
LSEK. EIIIR 
RAEK. EIIIR 
LA. E. EIVIR 
LAEE. DIIIR 
LAEE.EIIIR 
VAKG. EIIIR 
LAEE . KIIIR 
LAEK. EIIIR 
LAEE.EIIIR 
LAEG. EIIIR 
LAEE.EIIIR 
LAEE.EIIIR 
LAEK. EIIIR 
LAEE.EIIIR 
LAEE.EIIIR 
LAEK. EIVIR 
LAEE.EWIR 
LAEK. EIIIR 
LAEE.EIIIR 
IAEE. EIIIR 
IAEE. EIIIR 
LAEE. EIVIR 
LAEG. EI I VR 
LAEK. EI I VR 
RAEK.EWIR 
LAEE. DIIIR 
LAEG. KVMIR 
LAEGGKIMIR 
LAEGNKTIIR 
LAEE . EVMIR 
LAEKX.VMIR 
LAEKN. ITIR 
LAKGG . IRIR 
LAEEK. IMIR 



S EN I TNNAKT 
SEALTNNAKT 
SENLAKNDKT 
SENLTDNAKT 
SENITNNAKI 
SENMTDNVKP 
SENMTNNAKT 
SENLTNNAKI 
SENLTNNVKT 
SKNLTDNART 
SENLTDNVKT 
SENIEDNVKT 
FKNITNNAKI 
SENLTDNAKT 
SENLADNAKT 
SKNITDNVKT 
SENLTNNAKT 
SENLTNNAKI 
SENLTNNAKT 
SENLTNNVKT 
SENLTNNVKT 
SKNLSDNAKI 
SENLTNNAKT 
SENLTNNIKT 
SENLTNNAKT 
SENLTNNVKT 
SENMTNNAKT 
SENISDNAKT 
SENLTDNVKT 
SENLTDNAKI 
SENLTNNAKI 
SGNVTNNAKT 
F KN I TNNAKT 
S EN I TDNVKT 
SKNLSNNAYT 
SENLTNNAKT 
SENLTNNAKI 
SKNITDNVKT 
SENLTDNAKT 
SENLTNNVKT 
SENLTDNVKT 
SENLTNNAKT 
SENITNNIKT 
S KN I TNNANT 
SENLTDNVKT 
SENLTNHFRT 
SENLTNNVKT 
SENLTDNVKT 
SENLTNNAKI 
AESLTDNAKV 
SKNLTDNAKT 
S EN I TDNAKN 
S EN I TNNAKN 
SANITDNTICN 
SEN I TDNAKN 
S EN I TDNVKI 
SENITNNAKI 
S EN I TNNVKT 
SENISDNAKT 
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IIVHLNESVE 
I I ARLNKS VE 
IIVHLNESVE 
IIVQLNKPVE 
1 1 VHLNETVD 
IIVHLNESVE 
IIVHLKKPVQ 
IIVHLKDPVN 
IWHLNESIQ 
IIVHLNESVQ 
IIVHLNESVE 
IIVHLNESIE 
IIVQLNTSVG 
ITVQLDQAVE 
IIVHFNESVE 
I I VHLNEAVE 
IIVHLNDSVE 
I I VHLKEAIN 
IIVQLKEPVK 
IIVHLNKSVE 
IIVHLNESVE 
IIVHLNESVG 
IIVHLNESVK 
IIVHLNDSVQ 
IIVHLNESIE 
IIVHLNESVE 
IIVHLNESIE 
IIVHLNESVE 
IIVHLNESIE 
IIVHLNESVR 
IIVQLNKPVK 
IIVHLNESVE 
IIVHLNESVE 
IIVHLNKSVE 
IIVHLNDSVE 
LIVHLNESVE 
IMVQLNESIE 
IIVHLNESVE 
IIVHFNESVQ 
IIVHLNESVE 
IIVHLNQSVQ 
IIVQLKEPVK 
IIVHLNEPVE 
IIVQLKDPVD 
IIVHLKDPID 
IIVQLNQSIE 
IIVHLNESIE 
IIVHLDKPVG 
IIVQLKQSVG 
IIVHLKDSVQ 
IIVHLNESVN 
I I VQFNKPVP 
IIVQFTKPVL 
IIVQFTKPVQ 
IIVQFDKPVE 
IIVQLTEPVN 
IIVQLVQPVT 
I LVQLDKPVN 
IIVQLTEPVT 
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A_SE_SE7 5 3 
A_SE_SE8 5 3 
A_SE_SE8 8 9 
A_SE_UGSE8 
A_UG_92UG0 
A_UG_U455_ 
AC_IN_213 0 
AC_RW_92RW 
AC_SE_SE94 
ACD_SE_SE8 
ACG_BE_VI1 
AD_SE_SE69 
AD_SE_SE71 
ADHK_NO_97 
ADK_CD_MAL 
AG_BE_VI11 
AG_NG_92NG 
AGHU_GA_VI 
AGU_CD_Z3 2 
AJ_BW_BW2 1 
B_AU_VH_AF 
B_CN_RL42_ 
B_DE_D3 1_U 
B_D E_HAN_U 
B_FR_HXB2_ 

B_GA_OYI 

B_GB_CAM1_ 
B_GB_GB8_C 
B_GB_MANC_ 
B_KR_WK_AF 
B_NL_32 02A 
B_TW_TWCYS 
B_US_BC_LO 
B_US_DH12 3 
B_US_JRCSF 
B_US_MNCG_ 
B_US_P8 96_ 
B_US_RF_M1 
B_US_SF2_K 
B_US_WEAU1 
B_US_WR27_ 
B_US_YU2_M 
BF1_BR_93B 
C_BR_92BR0 
C_BW_96BW0 
C_BW_96BW1 
C_BW_96BW1 
C_BW_96BW1 
C_ET_ETH2 2 
C_IN_93IN1 
C_IN_93IN9 
C_IN_93IN9 
C_IN_94IN1 
C_IN_95IN2 
CRF01_AE_C 
CRF01_AE_C 
CRF01_AE_C 
CRF01_AE__T 
CRF01_AE_T 
CRF01 AE T 



VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIRPV 
VQCTHGIRPV 
VQCTHGIRPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIRPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIRPV 
VQCTHGIRPV 
VQCTHGIRPV 
VQCTHGIRPV 
VQCTHGIRPV 
VQCTHGIKPV 
VQCTHGIRPV 
VQCTHGIRPV 
IQCTHGIRPV 
VQCTHGIRPV 
VQCTHGIRPV 
VQCTHGIRPV 
VQCTHGIKPV 
VQCTHGIRPV 
VQCTHGIRPV 
VQCTHGIRPV 
VQCTHGIRPV 
VQCTHGIRPV 
VQCTHGIRPI 
VQCTHGIRPV 
VQCTHGIRPV 
VQCTHGIRPV 
VQCTHGIKPV 
IQCTHGTKPV 
VQCTHGIKPV 
VQCIHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHEIKPV 
VQCTHGIKPV 



VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
ISTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VTTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLSGS 
VSTPLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 



LATK. . IMIR 
LAREK. VMIR 
LAETE . VMIR 
LAKEE . VRIR 
LAEGK . VMIR 
LAERE . IRIR 
LAEKE.VIIR 
LAEEE. IIIR 
LSETG . VKIR 
LAEEE. II VR 
LAEK. .WIR 
LA . EGKVRIR 
LAKEE. VI I R 
LA. .EKVIIR 
LA. EEEIMIR 
LA. EEEIIVR 
LA . EGEIVIR 
LA. EGEIIIR 
LAEKE . VRIR 
IA.EEEIIIR 
LA. EKEIVIR 
LA.EEEWIK 
LA.EEEWIR 
LA.EKEWIR 
LA.EEEWIR 
LA . EEEVIIR 
LA.EKEWIR 
LA. EEKWIR 
LA.EEEWLR 
LA. EEEIVLR 
LA.EEEWIR 
IA. EEEILIK 
LA.EEEWIR 
LA.EEEWIR 
LA. EEKWIR 
LA.EEEWIR 
LA. EEDIVIR 
LA.EEEWIR 
LA.EEEWIR 
LA. EEDIVIR 
LA.EEEWIR 
LA. EEEIVIR 
LA. EKDIIIR 
LAEE.EIIIR 
LAEE.EIVIR 
LAEK. EIIIR 
LAEE.EIIIR 
LAEGGEIIIR 
IAEG . ETIIR 
LAEG. EIIIR 
LAEG. EIIIR 
LAEG. EIIIR 
LSEG. EIIIR 
LAEG . GIIIR 
LAEE . DIIIR 
LAEE.EIIIR 
LAEE.EIIIR 
LAEE.EIIIR 
LAEE .EIIIR 
LAEE . KIIIR 



S EN I TNNAKT 
S EN I TNNVKN 
AENITNNIKN 
SENISDNAKT 
SENI TNNVKN 
SENF TNNAKT 
SENI TNNVKN 
SEN I TNNAKT 
S EN I TNNAKT 
SENLTNNAKI 
S EN I TNNAKT 
SENITDNTKN 
S EN I TNNAKN 
SKNITDNTKN 
SENLTDNTKN 
SENFTNNAKV 
SENLTDNAKV 
SENITENTKN 
SENFSDNAKI 
SENI TNNAKT 
SDNFTDNAKS 
FSNFTDNARV 
SDNFTDNAKT 
SDNFTDNTKT 
SVNFTDNAKT 
SSNFTNNAKI 
SENFTNNAKT 
SDNFTDNVKT 
SDNFTDNAKT 
SENFTNNAKT 
SANFSNNAKT 
SEN I TNNAKT 
SANFSDNAKT 
SSNFTDNAKI 
SDNFTDNAKT 
SENFTDNAKT 
SENFTDNAKT 
SENFTDNVKT 
SDNFTNNAKT 
SENFTDNAKN 
SANF TNNAKT 
SENFTNNAKT 
SQNISDNAKT 
SKNLTDNVKT 
SENLTNNAKI 
F KI I TNNAKT 
S EN I TDNVKT 
SKNLSNNAYT 
FENLTNNAKI 
SENLTNNVKT 
SENLTNNAKT 
SENLTDNVKT 
SENLTNNVKT 
SENLTNNVKT 
SENLTNNAKT 
SEDLTDNAKT 
SENLTNNAKT 
SENLTNNAKT 
FENLTNNAKT 
SENLTNNAKT 



IIVQLVEPVE 
IIVQLKEPVE 
IIVQFNKSVE 
IIVQFTKPVE 
IIVQLNESVT 
IIVQLVNPVK 
IIVQLAEPVR 
I I VQLNETVQ 
I I VQLDEAVE 
IIIQLNETVK 
IIVQFDSPVK 
IIVQFTEPVT 
IIVQFVKPVT 
IIVHFNESVQ 
I I VQLNETVT 
IIVQLKEPIE 
IIVQLNKTIG 
I I VQLNETVE 
IIVQLAKPVN 
I I VQLNNTVE 
IIVQLNESVE 
IIVQLNESVE 
IIVQLKESVE 
IIVHLNESVE 
IIVQLNTSVE 
IIVQLNKSVE 
IIVQLKEPVE 
I I VQLKEAVE 
IIVHLNESVE 
IIVQLNASVE 
IIVQLNESVA 
IIIQLNKSVK 
I I VQLKEAVE 
I I VQLNETVE 
IIVQLNESVK 
IIVHLNESVQ 
IIVQLNESW 
IIVQLNASVQ 
IIVQLNESVA 
IIVQLNVSIE 
IIVQLKESVE 
IIVQLNESW 
IIVQLNVSVP 
IIVHLNESVE 
I I VHLNKTVR 
IIVHLNESVE 
IIVHLNKSVE 
IIVHLNDSVE 
IIVQLNESVE 
IIVHLNQSVE 
IIVHLNQSVQ 
IIVHLNQSVE 
IIVHLNKSVE 
IIVHLNQPVE 
IIVHLNKSVE 
IIVHLNKSIE 
IIVHLNKSVE 
IIVHLNKSVE 
IIVHLNKSVE 
IIVHLHESVE 
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CRF01_AE_T 
CRF01_AE_T 
CRF01_AE_T 
CRF02_AG_F 
CRF02__AG_F 
CRF02_AG_G 
CRF02_AG_N 
CRF02_AG_S 
CRF02_AG_S 
CRF03_AB_R 
CRF03_AB_R 
CRF04_cpx_ 
CRF04_cpx_ 
CRF04_Cpx_ 
CRF05_DF_B 
CRF05_DF_B 
CRF06_cpx_ 
CRF06_cpx_ 
CRF06_cpx_ 
CRF06_cpx_ 
CRFll_cpx_ 
CRFll_cpx_ 
D_CD_84ZR0 
D_CD_ELI_K 
D_CD_NDK_M 
D_UG_94UG1 
F1_BE_VI85 
F1_BR_93BR 
F1_FI_FIN9 
F1_FR_MP41 
F2_CM_MP25 
F2KU_BE_VI 
G_BE_DRCBL 
G_NG_92NG0 
G_SE_SE616 
H_BE_VI991 
H_BE__VI997 
H_CF_90CF0 
J_SE__SE7 02 
J_SE_SE78 8 
K_CD_EQTB1 
K_CM_MP53 5 
N_CM_YBF3 0 
0_CM_ANT7 0 
0_CM_MVP51 
0_JSN_99SE_ 
0_SN_99SE_ 
U CD 83C 



VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VRCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIRPV 
VQCTHGIRPV 
VQCTHGIRPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIRPV 
VQCTHGIRPV 
VQCTHGIKPV 
VQCTHGIRPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIRPV 
VQCTHGIKPV 
VQCTHGIRPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VQCTHGIKPV 
VTCTHGIRPT 
VTCTHG I KPT 
VTCTHG I KPT 
VTCTHGIRPT 
VQCTHGIRPV 



VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
ISTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
VSTQLLLNGS 
ISTQLILNGS 
VSTQLILNGT 
VSTQLILNGT 
VSTQLILNGT 
VSTQLILNGT 
VSTQLLLNGS 



LAEE . EIIIR 
LAEE.EIIIR 
LAKE. EIIIR 
LAEEE. WIR 
LAEEE. WIR 
LAEEE. IVIR 
LAEGE. WIR 
LAEEE . IVIR 
LAEGD . IVIR 
LA.EEEWIR 
LA.EEEWIR 
LA . TEEWIR 
LA.TGGWIR 
LS . TEGWLR 
LA . KEGIIIR 
LA.EESIIIR 
LA . EGNITIK 
LA. EEEIIIK 
LA. EDEIIIK 
LA. EEEIIIK 
LA . EEKVKIR 
LA . EGEVRIR 
LA. EEEIVIR 
LA. EEEVIIR 
LA. EEEIIIR 
LA. EEEIIIR 
LA. EEGIVIR 
LA . EGEIVIR 
LS . EGGIIIR 
LA. EEDIIIR 
LA. EEKMIIR 
LA. EKEIIIR 
LA.EKDIIIS 
LA. EEDIRIR 
LA. EGKIKVR 
LAEVEEVIIR 
LA. EGQVIIR 
LA. EEQIIIR 
VA.EGDIIIR 
IA.EGDIIIR 
LA. EEEIIIR 
LA. EEEIIIR 
LNTDGIVIR. 
LS . KGKIRMM 
LS . REKIRIM 
LS.EGNIRIM 
IS.EGKIRIM 
LSEE.EVIIR 



SENLTNNAKT 
SEDLTNNAKT 
SENLTNNAKT 
S EN I TNNAKN 
S EN I TNNAKN 
S EN I TNNVKN 
S EN I TNNAKT 
SENFTNNAKI 
SENISNNAKT 
SVNFTDNTKT 
SVNFTDNTKT 
SKNITDNTKN 
SKNFTDNPKN 
SKNFTDNTKN 
SQNISDNAKN 
SQNILDNTKT 
TENI TDNTKN 
S KNLTDNTKI 
SENHTNNAKI 
TENLTDNSKN 
SENFTNNAKT 
SENLTNNAKT 
SENLTNNAKI 
SENLTNNAKN 
SENLTNNVKT 
SENLTNNAKI 
SQNISNNAKT 
SQNISDNAKT 
SQNLSDNAKT 
SQNISDNAKT 
SENISDNTKT 
SGNISDNTKN 
SENISDNAKV 
SENFTDNTKV 
SENFTDNTKV 
SKNITDNTKN 
SKNISDNTKN 
TKNISDNTKN 
SENISDNAKN 
S EN I S DNAKN 
SEDITKNTKN 
SEN I TDNTKN 
. . . . NDSHSN 
AKD I LEGGKN 
GKNITESAKN 
GKNISDNMKN 
GKNI SDTGKN 
SEN I TNNAKT 



IIVHLNKSVE 
I I VHLNKS VE 
IIVHLNKSVK 
IIVQLVAPVR 
IIVQLVTPVR 
IIVQLAKPVR 
IIVQLANPVK 
IIVQLHESVK 
IIVQLNKPVW 
IIVQLKEPVE 
IIVQLKEPVE 
I I VQLAKAVK 
I I VQLDKAVK 
I I VQLAEAVK 
IIVHLNESVH 
IIVHLNESVQ 
IIVQLNQPVE 
IIVQLNKSVE 
I I VQLNKTVQ 
IIVQLNKSIE 
I I VQFNNTVR 
IIVQLNSTVR 
I I VHLNQS VE 
I I AHLNESVK 
IIVQLNASIV 
IIVQLNESVP 
IIVHLNESVQ 
IIVHLNESVQ 
IIVHLNESVQ 
IIVHLNESVQ 
IIVQFKNPVK 
I I VQLNETVE 
IIVHLNRSVE 
IIVQLNNSIE 
I I VQLNKTVE 
IIVQLNEPVQ 
IIVQLDSPIE 
IIVQLKTPVN 
1 1 VQLNDTVE 
I I VQLNKTVE 
I I VQLNEAVE 
I I VQLNETVQ 
LLVQWNETVP 
I IVTLNSTLN 
IIVTLNTPIN 
IIVTLNSTIN 
IIVTINSTIN 
I I VQLNETVK 
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A_SE_SE753 INCTRPNNN . .TRTSVPIG. . PGKVFYATG EIIGD I RQAHCNVS K 

A__SE_SE853 INCTRPGNN . . TRKSIRIG . . PGQAFYATG EVIGD IRQAHCNVSR 

A_SE_SE889 IICIRPNNN. .TRKSIRIG. .PGQAFYATG DIIGD I RQAYCD VNR 

A_SE_UGSE8 IICTRPNNN. .TRKSIRIG. . PGQAFYGMG DIIGD IRKAHCNVSR 

A_UG_92UG0 INCTRPNNN. . TRRSVRIG . . PGQTFYATG DIIGD IRQAHCNVSG 

A_UG_U455_ INCSRPYNTR KNIRRYSIG. . SGQAFYVTG KIIGD IRQAHCNVSR 

AC_IN_2130 INCTRPNNN. . TRTSIRIG . . PGQTFYTS NIIGD IRQAHCNVSR 

AC_RW_92RW INCSRPNNN. . TRKSVHIG . .PGQAFYATG DVIGD I RQAYCTVNG 

AC_SE_SE94 INCTRPGNN. . TRRSVHIG . .PGQAFYATG DITGD IRKAHCIVNG 

ACD_SE_SE8 INCTRPNNN. . TRNSIRIG . .PGQAFYATG AITGD IRQAHCNVSR 

ACG_BE__VI1 INCTRPGNN. . TRKSVRIG . .PGQTFYATG DIIGD IRQAHCNISG 

AD_SE_SE69 INCTRPNNNT .RK.SVRIG. . PGQALYVTG GII..6...D IRQAFCEVNR 

AD_SE_SE71 INCTRPNNN. . TRKSVHMG . .PGKVFYATG DIIGD I RQAHCNVS K 

ADHK_N0_97 INCTRIANNT RKS . . IHIG . . PGQAFYAAE PVI . . G . . . D IRQAHCNISE 

ADK_CD_MAL INCTRPGNNT .RR.GIHFG. . PGQALYTTG IVG D I RRAYCT I NE 

AG_BE_VI11 INCTRPNNNT RKSIGLGPG. . . . QAFYATG DII . . GD . . . IRQAHCNVSG 

AG_NG_92NG INCTRPNNNT RKSIRIGPG. ...QAFYATG EII..G 

AGHU_GA_VI INCTRPNNNT RKG..IRIG. . PGRVIYATS AIT..G...D IRQAHCNISK 

AGU_CD_Z32 ITCMRPNNY. . TRKSIHIG . . PGRALYPEG DIIGD IRQAHCNVSR 

AJ_BW_BW21 IKCVRPANNT RKGIHTGPG . . . . QVLYATG AW..GD... IRQAHCNVSR 

B_AU_VH_AF IHCMRPNNNT . RK . GIYVG . . PGRHI YATE KIV . . G . . . D IRQAHCNISR 

B_CN_RL42_ IKCIRPNNNT . RK. SIHLG . . PGKAWYTTG QII . . G . . . D IRQAHCNLSS 

B_DE_D31_U INCTRPNNYT .SK.RIRIG. . ARRAFYTKG KII..G...D IRQAHCNISG 

B_DE_HAN_U INCTRPNNNT . RK. GIHIG . . PGRAVYTTG RIV..G...D IRLAHCNISR 

B_FR_HXB2_ INCTRPNNNT . RK. RIRIQR GPGRAFVTIG KIG N MRQAHCNISR 

B_GA_OYI INCTRPNNNT .RN.RISIG. . PGRAFHTTK QII . . G . . . D IRQAHCNLSR 

B_GB_CAM1_ INCTRLNNNT .RK.SIAIG. . PGRTVYATD RII..G...D IRQAHCNLSS 

B_GB_GB8__C INCTRPNNNT .RK.GIYMG. . PGRRFYTTG RII..G...D IRQAHCNISK 

B_GB_MANC_ INCTRPSNNS .RK.SIYIG. . PGRRFHVTR AVT . . G . . . D IRQAHCNISK 

B_KR_WK_AF INCTRLNNNT .RK.SIRIG. . PGSTFYATG All . . G . . . D IRQAHCNISR 

B_NL_3202A INCTRPNNNT .RK. GIHIG. . PGKAFYATG QII . . G . . . D IRQAHCNLSR 

B_TW_TWCYS INCTRPNNIS KRR . SMHIG . . TGRVFYTQT . . I . . G . . . N IRQAHCNLSR 

B_US_BC_LO INCTRPNKKT . RK. RITTG . . PGRVYYTTG EIV..G...D IRQAHCNLSR 

B_US_DH12 3 INCTRPNNNT . RK. GITLG . . PGRVFYTTG EIV..G...D IRKAHCNISK 

B_US_JRCSF INCTRPSNNT . RK.SIHIG. . PGRAFYTTG EII . . G . . . D IRQAHCNISR 

B_US_MNCG_ INCTRPNYNK . RK . RIHIG . . PGRAFYTTK Nil . . G . . . T IRQAHCNISR 

B_US_P896_ INCTRPNNNT .RR.RLSIG. . PGRAFYARR Nil . . G . . . D IRQAHCNISR 

B_US_RF_M1 INCTRPNNNT .RK.SITKG. . PGRVIYATG QII..G...D IRKAHCNLSR 

B_US_SF2_K INCTRPNNNT .RK.SIYIG. . PGRAFHTTG RII..G...D IRKAHCNISR 

BJJS_WEAU1 INCTRPNNNT .RK.KITLG. . PGRVLYTTG EII..6...D IRRAHCNLSR 

B_US_WR2 7_ INCTRPGNKI . RR . RIHIG. . PGRAFYTDR ..V..G...D IRQAYCNISG 

B_US_YU2_M INCTRPNNNT .RK.SINIG. . PGRALYTTG EII..G...D IRQAHCNLSK 

BF1_BR_93B INCTRPNNNT RKS..IPIG. .PGRAFYTTG EII..G...D IRKAHCNVSG 

C_BR_92BR0 INCTRPNNN. .TRKSIRIG. .PGQAFYATG EIIGD IRQAHCNISR 

C_BW_96BW0 IVCTRPGNN. . TRRSMRIG . .PGQTFYATG EIIGD IR.AHCNISE 

C_BW_96BW1 IVCIRPNNN. .TRKSVRIG. . PGQTFYATE AIIGN ISEAHCNISE 

C_BW_96BW1 IVCTRPNNN. .TRKSIRIG. .PGQTFYATG DIIGD IRQAHCNISK 

C_BW_96BW1 IVCTRPNNN. . TRKGIRIG . .PGQTFYATE NIIGD IRQAHCNISA 

C_ET_ETH22 ITCTRPSNN. . TRESIRIG . .PGQTFYATG DIIGD IRQAHCNISE 

C~IN~93IN1 IVCTRPNNN. .TRKSIRIG. .PGQTFYATG DIIGD IRQAHCNISR 

C_IN_93IN9 IVCTRPNNN. .TRKSIRIG. .PGQTFYATG EIIGD IRQAHCNISK 

C_IN_93IN9 IECVRPNNN. .TRESIRIG. .PGQTFYATG EIIGD IRQAHCNISA 

C_IN_94IN1 IVCTRPNNN. .TRKSIRIG. .PGQTFYATG EIVGN IRQAHCNISK 

C_IN_95IN2 IMCTRPDNN. .TRKSIRIG. .PGQTFYATG DIIGD IRQAHCNISE 

CRF01_AE_C INCTRPFKN. . MRTSARIG . . PGQVFYKTG SITGD IRKAYCEING 

CRF01_AE_C INCTRPFKK. .VRISARIG. . PGRVFHTTG NINGD IRKAYCEINK 

CRF01_AE_C INCTRPFKK. . MRTSVRIG . . PGRVFYKTG SITGD IRKAYCEING 

CRF01_AE_T INCTRPSNN. . MRTSMRIG . . PGQVFYRTG SITGD IRKAYCEING 

CRF01_AE_T INCTRPSNN. . TRTSITMG . .PGQVFYRTG DIIGD IRKAYCEING 

CRF01 AE T INCTRPFYN. . KRTRTSIG . . QGRVLYRTG DITGN IGKPYCEING 
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CRF01_AE_T 
CRF01_AE_T 
CRF01_AE_T 
CRF02_AG_F 
CRF02_AG_F 
CRF02_AG_G 
CRF02_AG_N 
CRF02_AG_S 
CRF02_AG_S 
CRF03_AB_R 
CRF03_AB_R 
CRF04_cpx_ 
CRF04_cpx_ 
CRF04_cpx_ 
CRF05_DF_B 
CRF05_DF_B 
CRF06_cpx_ 
CRF06_cpx_ 
CRF06_cpx_ 
CRF06_cpx_ 
CRFll_cpx_ 
CRFll_cpx_ 
D_CD_84ZR0 
D_CD_ELI_K 
D_CD_NDK_M 
D_UG_94UG1 
F1_BE_VI8 5 
F1JBR_93BR 
F1_FI_FIN9 
F1_FR_MP41 
F2_CM_MP2 5 
F2KU_BE_VI 
G_BE_DRCBL 
G_NG_92NG0 
G_SE_SE616 
H_BE_VI991 
H_BE_VI9 97 
H_CF_9 0CF0 
J_SE_SE7 02 
J_SE_SE7 8 8 
K_CD_EQTB1 
K_CM_MP5 3 5 
N_CM_YBF3 0 
O_CM_ANT7 0 
0_CM_MVP51 
0_SN_9 9SE_ 
0_SN_99SE_ 
U CD 83C 



INCTRPSGK. 
INCTRPSNN . 
INCTRP . TI . 
INCPRPNNN . 
INCTRPNNN . 
INCTRPNNN . 
INCTRPNNN . 
INCTRPGNN . 
INCTRPSNN . 
INCTRPNNNT 
INCTRPNNNT 
INCTRPGNNT 
INCTGLNNNT 
INCTRPNNNT 
INCTRPNNNT 
INCTRPNNNT 
IRCTRPGNNT 
ISCSRPNNNT 
IRCTRPSNNT 
I KCTRPNNNT 
INCTRPGNNT 
INCTRPNNNT 
INCTRPYKKE 
I TCARP YQNT 
INCTRPYKYT 
INCIRPYNNT 
INCTRPNNNT 
INCTRPNNNT 
INCTRPNNNT 
INCTRPNNNT 
INCTRPNNNT 
IVCIRPGNNT 
INCTRPNNNT 
INCIRPNNNT 
INCTRPNNNT 
INCTRTGNNT 
I TCTRPNNNT 
ITCTRPNNNT 
IVCTRPNNNT 
IVCYRPNNNT 
INCTRPSNNT 
INCTRPNNNT 
INCTRPGNN. 
MTCERP . QI . 
MTCIREGIA . 
MTCVRQGNQ . 
MTCERPGNQ . 
INCTRPGSDK 



. EEKRMTIG . 
. TRTSITIG . 
. YKKKTTMG . 
. TRKSVRIG . 
. TRKSVRIG . 
.TRKSVRIG. 
. TRKGVHIG . 
.TRKSVRIG. 
.TRKSVRIG. 
.RK.GIHIG. 
.RK.GIHIG. 
RKS. .VHIG. 
GGSERIGIG. 
RKG. .VHIG. 
RKS . . IHLG . 
RKS. . IPLG. 
RKSISFGPG. 
RKSIHIGPG. 
RKSIPLGPG. 
RKSISFAPG. 
RKSIHLGPG . 
RKGIHIGPG. 
.RQ.RTPIG. 
.RQ.RTPIG. 
. RQ . RTSIG . 
.RQ.STRIG. 
RKG . . IHLG . 
RKR. . ISLG. 
RKS. .IRIG. 
RKS . . IHLG . 
RRS. .IHIG. 
RKS. .IRIG. 
RRSVAIGPG . 
RKSIPIGPG. 
MKRIRMGIGP 
RKS. .IRIG. 
RKG . . IHFG . 
RTS . . IHLG . 
RKGIHMGPG. 
RKGIHMGPG . 
RKS . . IHIG. 
RKS . . IHMG . 
. TGGQVQIG . 
. DIQEMRIG . 
. EVQDIYTG . 
.SVQEIQIG. 
. TVQKILTG . 
KIRQSIRIG . 



PGKVFYSTG 
PGRVFYRTG 
PARVYHRTG 
PGQTFYATG 
PGQTFYATG 
PGQTFYATG 
PGQAFYATG 
PGQTFYATG 
PGQTFYTTG 
PGRAFYATG 
PGRAFYATG 
PGLTWYATG 
PGHTWYATG 
PGKTWFATG 
PGQAFYATG 
PGQAFYTTG 
. QAFIATG 
. QAFYATG 
. QAFYATG 
. QAFYATG 
. HAFYATG 
. QAFYATG 
QGQALYTTR 
LGQSLYTTR 
LRQSLYTIT 
PGQALFTTK 
PGQTFYATG 
PGRVFYTTG 
PGQSFYATG 
PGQAFYATG 
PGRAFYATG 
PGQTFYATG 
. . QAFYTTG 
. . QAFYATG 
. GQTFYATG 
PGQAFYATG 
PGQAFYATG 
PGRAFYATG 
. . QVLYATG 
. . QVLYATG 
PGRAFYATG 
PGKAFYTTG 
PAMTFYNIE 
. PMAWYSMG 
. PMRWRSMT 
. PMAWYSMS 
. PVAWYSMG 
PGKVFYAKG 



KITGD 

DIIGN 

DVIGD 

DIIGD 

DIIGD- 

GIIGD 

DIIGD 

DIIGD 

AVIGD 

DIT. .G. . .D 
DII . .G. . .D 
EII . .G. . .D 
NIV. .G. . .D 
EVI . . G . . . D 
DII . .G. . .D 
DII . .G. . .D 
DII . .GD. . 
EII . .GN. . 
DII . .GD. . 
DII . .GD. . 
All . .GD. . 
DII. .GD. . 

YT TRI 

SR SI 

GKK. . KKTGY 

VIG D 

All . .G. . .D 
EII . .G. . .D 
EII . .G. . .D 
DII . .G. . .D 
EII . .G. . .D 
DII. .G. . .D 
EVI . . GD . . . 
DII . .GD. . . 
All . .GD. . . 
DII . .G. . .D 
DII . .G. . .N 
DII . .G. . .D 
EII . .GD. . . 
EII . .GN. . . 
DII . .G. . .D 
DII . .G. . .D 

K I VGD 

IGG . . TAGNS 
LKRSNNTSPR 
LAQE . GKPNN 
LKN. . . NLTN 
GI 



IRKAYCVING 
IRKAYCEING 
IRKAYCQING 
IRQAHCNVSR 
IRKAHCNVSR 
IRQAHCNVSR 
I RQAHCNVS K 
IRQAHCNVSW 
IRQAHCNVSR 
IRQAHCNISI 
IRQAYCNISR 
IRQAHCNISG 
IRQAHCNISG 
IRKAHCNISE 
IRKAHCNVSR 
I RKAHCNVS G 
IRQAHCNVSR 
IRKAHCNVSR 
IRQAHCNVSR 
IRQAHCNVSR 
IRQAHCKVSK 
I KQAHCNVSR 
IGQAYCNISG 
IGQAHCNISR 
IGQAHCKISR 
IRQAHCNISG 
IRKAHCNISG 
IRKAHCNVSG 
IRKAHCNISG 
I KKAYCE ING 
TRKAHCN I S E 
IRQAHCNITG 
IRKAHCNVSW 
IRQAHCNVSR 
I RQAHCNVTK 
IRRAYCNISG 
I RQAHCNVS E 
IRQAHCNISR 
I RKAYCN I S R 
IRETHCNISE 
IRQAHCNISG 
IRQAHCNISG 
I RQAYCNVS K 
SRAAYCKYNA 
SRVAYCTYNK 
SRIAYCKYNI 
SRAAS CKYNS 
TGQAHCN I TD 
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00BW0762_1 
00BW0768_2 
0OBWO874_2 
0OBW14 71_2 
00BW1616_2 
00BW1686_8 
00BW1759_3 
00BW1773_2 
00BW1783_5 
0 0BW17 95_6 
00BW1811_3 
00BW1859__5 
00BW1880_2 
00BW1921_1 
0 0BW2 0 3 6_1 
00BW2063_6 
0 0BW2 0 8 7_2 
00BW2127_2 
00BW2128_3 
00BW2276_7 
00BW3819_3 
00BW3842_8 
0 0BW3 8 71_3 
0 0BW3 8 7 6_9 
00BW3 8 8 6_8 
00BW3 8 91_6 
00BW3970_2 
00BW5031_1 
96BW01B21 
96BW0407 
96BW0502 
96BW06_J4 
96BW11_06 
96BW1210 
96BW15B03 
96BW16_26 
96BW17A09 
96BWM01_5 
96BWM03_2 
9 8BWMC12_2 
9 8BWMC13_4 
9 8BWMC14_a 
9 8BWM014_1 
98BWM018_d 
98BWM03 6_a 
98BWM03 7_d 
99BW3932_1 
99BW4642_4 
99BW4 74 5_8 
99BW4754_7 
9 9BWMC16_8 
A2_CD_97CD 
A2_CY_94CY 

A2D 97KR 

A2G_CD_97C 
A_BY_97BL0 
A_KE_Q23_A 
A_SE_SE659 
A SE SE725 



401 

TKWNKTLSRI 
EKWNSTLQGV 
QKWNKTLEQV 
SNWNSTLQQV 
TKWENTLHMV 
SKWNETLQKV 
GEWNETLMEV 
AQWNKTLQEV 
KAWNKTLHRV 
SKWITTLHRV 
TNWNKTLQMV 
EEWNKTLQGV 
DVWRKTLFNV 
GAWNKTLQKV 
SAWNRTLHRV 
EKWNKTLYRV 
DKWNKTLQQV 
DAWNETLQQV 
EEWNKTLREV 
NQWNETLQRV 
KAWNKTLQLV 
GNWTKTLQRV 
HEWNKTLEGV 
SDWNRTLQWV 
GNWTETLRRV 
STWNRTLQEV 
ADWNRTLQGV 
TKWTETLQKI 
EVWKKTLQRV 
KDWNKTLHRV 
TEWNSTLQGV 
TNWNKTLKGV 
SQWNKTLHRV 
GAWNETLQWV 
GEWNKAVQRV 
SEWKRTLQRV 
. . WNNTLQQV 
SKWNKILYRV 
GEWAKVMQKV 
QKWNKTLQQV 
SLWNETLYKV 
EEWNNSLQKV 
GNWTKTLHRV 
DDWKSTLQNV 
ERWNKTLQEV 
KKWYKALHGV 
DAWNKTLQQV 
SEWNRTLQRV 
KAWNTTLQEV 
SQWNKTLYEV 
EAWNKTLLRV 
TEWNATLKKV 
TLWNDTLQKV 
RQWNDTLQKV 
AGWNDILQKV 
AAXNSTLQKI 
S RWNKTLQE V 
SE WNNTLQQV 
SSWNKTLQDI 



GEKLKEHFPN 

REKLiEKHFPN 

GKKLiAEHFPN 

ARKLEKYFPN 

SEKLKENFPN 

KKKLGEHFPD 

SKELRKYFPN 

GAKLEEHFPN 

SEXLKEHFPN 

SEKLKEHFPN 

SEKLQQHFPN 

EEKLKEHFPN 

SNKLKEYFPK 

GEELRKHFPN 

SKKLREHFPN 

SEKLKEYFPN 

GEKLAEHFPN 

GKKLEEYFPN 

KGKLGKHFN . 

GKKLKEHFN . 

VKKLKEHFPN 

SRKLRQIFNK 

KKKLGEHFPN 

KNKLGEHFPN 

KNKLGEHFPN 

SRKLVERFPN 

GRKLAGYFPN 

SEKLRGYFK . 

GRKLKEHFPN 

RKKLAEHFS . 

SKKLEEHFSK 

KGELRKHFH . 

IEKLKEHFPN 

GKKLKEHFPN 

SAKLREHFPN 

SEKLGKHFPN 

VKKLRKHFPN 

SEKLKEHFPN 

TGKLKEHFP . 

GKKLAEYFPN 

SEKLKEYFN. 

AKKLREHFPN 

GEKLKEHFPN 

SEKLRRHFPN 

GEKLERHFPN 

REKLKVLFPN 

GRKLKEYFPG 

GEKLGKYFPS 

GRKLAEHFPN 

SEKLREKFPN 

SKKLREHFPN 

VEQLREHFPN 

AEQLREKFPK 

AEQLRKYFSN 

AEQLGKHFSG 

STQLRKYFNN 

AEKLRTYFGN 

AKQLRTYFGN 

VTQLRVYWN . 



. . . KTIRFN . 
. . . KNITFE . 
. . . KTIIFN . 
. . . KTIKFQ . 
. . . KTIVFN . 
. . .KNITFE. 
. . . KNITFA . 
. . .KTIKFN. 
. . .KTIKFT. 
. . . KAINFT . 
. . . KTIKFD . 
. . . KKITFK. 
. . . RNITFN . 
. . . KTIQFN. 
. . . TTIKFQ . 
. . .KTIKFD. 
. . . KTIKFA. 
. . .KTIKFA. 
. . . KTIMFA. 
. . . KTIKFE . 
. . . RTIKFT . 
. . .SNIEFK. 
. . .KTIKFQ. 
. . . TVIKFE . 
. . . KTITFG . 
. . . KTIRFQ . 
. . . KTISFQ . 
. . . KTIIFA. 
. . . KTIQFQ . 
. . . KNITFK . 
. . . KAIKCE . 
. . .KNITFQ. 
. . . KTIGFS . 
. . . KTIRFK. 
. . . KTIEFQ . 
. . .KTIKFA. 
. . . KTITFA . 
. . . KTIQFG . 
. . .KNITFQ. 
. . . RTIAFN . 
. . . TTIEFQ . 
. . . KTIAFN. 
. . .KTIKFA. 
. . .KTIVFN. 
. . . KTIEFK . 
. . .KNISFQ. 
. . .STIRFA. 
. . .KTIKFN. 
. . .KTIKFQ. 
. . .KTIQFN. 
. . . KTIIFD . 
. . .KTIIFN. 
. . . KTIIFT . 
. . .KTIIFT. 
. . . KNITFA. 
. . . KTIIFK. 
. . .KTIIFA. 
. . .KTIIFT. 
. . . RTIIFN . 



. SSAGGDLEI 
. PSSGGDLEI 
. SSSGGDLEI 
. PSSGGDLEI 
. SSAGGDLEI 
. SPSGGDLEI 
. PSSGGDLEI 
. QSSGGDLEI 
.SPSGGDLEI 
. QPKGGDLEI 
. KHSGGDLEI 
. PSSGGDLEV 
. SSTGGDLEI 
. SSSGGDLEI 
. PASGGDLEI 
. QPTGGDLEI 
. PSSGGDLGI 
. NSSGGDLEI 
. PSSGGDLEI 
.QSSGGDLEI 
. PPPGGNLEI 
. PHSGGDPEI 
. PSSGGDLEI 
.PSSGGDLEI 
. PSSGGDLEI 
. PPSGGDLEI 
. PSSGGDLEI 
. PSSGGDPEI 
. PPSGGDLEV 
. PSSGGDLEI 
. PSSGGDLEI 
. PASGGDLEI 
. QAAGGDLEI 
. ESSGGDLEI 
. PSSGGDLEI 
. PHSGGDLEI 
.PPSGGDLEI 
. QPIGGDLEI 
. PPSGGDLEI 
. SSARGDLEI 
. QPAGGDLEI 
. SSSGGDLEI 
. PPSGGDLEI 
.SPSGGDLEI 
.PSSGGDLEI 
. PAAGGDLEV 
.PHSGGDLEI 
. SSSGGDLEI 
. PHSGGDPEI 
. SSTGGDLEI 
. KSSGGDLEI 
. SSSGGDLEI 
. NSSGGDPEI 
. NSSGGDIEI 
.NSSGGDLEI 
. SSTGXDLEV 
. NSSGGDLEI 
.NSSGGDLEI 
.SSSGGDLEI 
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TTHS FNCRGE 
TTHS FNCRGE 
TTHS FNCGGE 
TTHS FNCRGE 
TTHS FNCRGE 
TTHTFNCRGE 
TTHS FNCRGE 
TTHSFICRGE 
IQHTFNCGGE 
TTHS FTCRGE 
TTHS FNCRGE 
TTHS FNCGGE 
TTHS FNCRGE 
TTHTFNCRGE 
TTHS FNCRGE 
TKHSFNCRGE 
TTHS FNCRGE 
TTHS FNCGGE 
TAHS FNCRGE 
TMHS FNCRGE 
TTHS FNCRGE 
TTHS FNCRGE 
ATHT FNCRGE 
TTHS FNCRGE 
TTHS FNCRGE 
TTHS FNCRGE 
TTHS FNCGGE 
TTHS FNCRGE 
TTHS FNCRGE 
TTHS FNCGGE 
TTHS FNCRGE 
TTHTFNCRGE 
TTHS FNCGGE 
TTHS FNCGGE 
TTHS FNCRGE 
TTHVLNCRGE 
TTHS FNCGGE 
TTHSFNCRGE 
TTHSFNCRGE 
ATHS FNCRGE 
TTHSFNCRGE 
TTHTFNCRGE 
IMHS FNCGGE 
ITHSFNCEGE 
TTHSFNCRGE 
TTHSFNCRGE 
TTHSFNCRGE 
TTHSFNCRGE 
TMHS FTCGGE 
TTHS FNCGGE 
TTHS FNCGGE 
TTHS FNCGGE 
TTLSFNCAGE 
TTHSVNCGGE 
TTHS FNCGGE 
TTHS FNCGGE 
TTHS FNCGGE 
TTHSFNCKGE 
TTHS FNCGGE 



208 



A_SE_SE753 
A_SE_SE853 
A_SE_SE8 8 9 
A_SE_UGSE8 
A_UG_92UG0 
A__UG_U4 5 5_ 
AC_IN_213 0 
AC_RW_92RW 
AC_SE_SE94 
ACD_SE_SE8 
ACG_BE_VI1 
AD_SE_SE69 
AD_SE_SE71 
ADHK_NO_97 
ADK_CD_MAL 
AG_BE_VI11 
AG_NG_92NG 
AGHU_GA_VI 
AGU_CD_Z3 2 
AJ_BW_BW2 1 
B_AU_VH_AF 
B_CN_RL4 2_ 
B_DE_D31_U 
B_DE_HAN_U 
B_FR_HXB2_ 

B_GA_OYI 

B_GB_CAM1_ 
B_GB_GB8_C 
B_GB_MANC_ 
B_KR_WK_AF 
B_NL_32 02A 
B_TW_TWCYS 
B_US_BC_LO 
B_US_DH12 3 
B_US_JRCSF 
B_US_MNCG_ 
B_US_P8 96_ 
B_US_RF_M1 
B_US_SF2_K 
B_US_WEAU1 
B_US_WR2 7_ 
B_US_YU2_M 
BF1_BR_93B 
C_BR_92BR0 
C_BW_96BW0 
C_BW_96BW1 
C_BW_96BW1 
C_BW_96BW1 
C_ET_ETH22 
C_IN_93IN1 
C_IN_93IN9 
C_IN_93IN9 
C_IN_94IN1 
C_IN_95IN2 
CRF01_AE_C 
CRF01_AE_C 
CRF01_AE_C 
CRF01_AE_T 
CRF01_AE_T 
CRF01 AE T 



SKWNATLQKV 
AKWNKTLHEV 
TEWNEALQKV 
SKWNETLKKV 
SQWNKTLHQV 
RDWNRTIQQV 
AEWNKALNKI 
TKWNRTLQKV 
TKWNKTLHKV 
SEWNKTLQQV 
KEWNKTLQAV 
TKWDKTLREV 
SAWNNTLQQV 
GSWMKTLHKV 
TEWDKTLQQV 
KDWGKMLQEV 
QEWQEMLQKV 
EQWNRTLERV 
KEWSETLSKV 
KNWTDTLHKV 
TNWTSVLRQI 
TKWNNTLKQI 
AKWDSTLRQI 
ARWNKTLNQ I 
AKWNNTL KQ I 
ATWEKTLEQI 
TKWNNTLKQI 
EKWNNTLHQI 
AKWEKTLKQI 
EKWNDTLKQL 
AKWNNTL KQ I 
AEWNNTLPQI 
AKWNDTLRQ I 
VKWHNTL KR V 
AQWNNTLKQI 
AKWNDTLRQ I 
AKWNNTLQQ I 
AQWNNTLKQV 
AQWNNTLEQI 
TSWNNTLKQI 
TKWKNTLEKI 
TQWENTLEQI 
TKWNETLEKV 
TAWNKTLQEV 
RDWNDTLNRV 
SQWNNTLQRV 
GAWNETLQWV 
GEWNKAVQRV 
EKWNKTLQKV 
DKWNETLQRV 
ENWTDTLQRV 
DRWNETLQWV 
RDWNETLQRV 
DKWNETLQNV 
TKWNETLKQV 
TKWKETLKQV 
TKWNETLQQI 
TKWNKVLKQV 
TKWNEVLKQV 
TKWNKVLNQV 



AIKLREYFDD 

AKQLRTYFNN 

VNQLKTHFKN 

AIQLRKYWN . 

VEQLRKYWNN 

AEQLKKKFNN 

GKQLRKYFVN 

AEKLSHYFEN 

VTQLRKYFVN 

AKKLGDPLNK 

GKKLAEYYPN 

AIQLKHYYG. 

VIQLRRYFNN 

ATQLXQHFS . 

AVKLGSLLN. 

SRQLKKFFNN 

QAQLEQVFN . 

KEKLGRHFK . 

AAQLRKHFVN 

TAKLKEYFN . 

AVKLRERFK. 

TKKLREQFG . 

VKKLRERFG . 

FRKLRE IRQF 

ASKLREQFG . 

ATKLRKQFR . 

VTKLKEQFG . 

VIELRKQFR. 

VEKLREKFG. 

VIKLGEQFG . 

VSKLRKQFG . 

VKKFREQFG . 

VIKLR. . EQF 

VEKLREKFE . 

VEKLR . .EQF 

VSKLKEQFK. 

VIKLR. . EKF 

VTKLR . . EQF 

VKKLREQFG . 

VEKLREIKQF 

VAKIREIKQF 

AIKLKEQFG. 

RAKLKPHFPN 

GKKLAEHFPN 

SKKLAEHFPN 

SEKLKEHFPN 

GKKLKEHFPN 

SAKLREHFPN 

KEKLQKHFPN 

GKKLAEHFHN 

SKKLAEHFPN 

GEKLAEHFPN 

SEKLAKHFPN 

SKKLAEHFPN 

TKKLREHFKN 

TRKLREHLNG 

IRKLEEHFNN 

TEKLKEHFNN 

AGKLKEHFNN 

TEKLKEHFNN 



. . . KTIIFT . 
. . .KTIIFT. 
. . . KTIIFN . 
. . . TTIIFT . 
. . . NTIIFN . 
. . . KTIIFA. 
. . . KTIKFA . 
. . ITTIIFK. 
. . .KPIIFT. 
. . . TEIIFK. 
. . . KTINFT . 
. . NKTVIFAN 
. . .KTIIFT. 
. . NKTIIFNA 
. . KTKIIFNS 
. . . KTIFFNS 
. . . KSITFNS 
. . NKTITFKP 
T.RTDIIFA. 
. . . TTIEFQP 
. . NKTIVFNH 
. . NKTIVFNQ 
. .NKTIVFNQ 
. ENKTIVFNR 
. NNKTIIFKQ 
. N . KTIAFDR 
. . NKTIIFNQ 
. .NKTIVFNQ 
. .NKTIIFNQ 
. NSNIIVFKQ 
. . NKTIVFSQ 
. .NKTIVFNQ 
. ENKTIVFNQ 
. . NKTIVFNK 
. NNKTIVFTH 
. .NKTIVFNQ 
. RNKTIAFNQ 
. DNKTIVFTS 
. NNKTIVFNQ 
. KNKTIVFKQ 
. KNKTIVFNH 
. NNKTIIFNP 
. . . ATIKFNS 
. . . KAIKFA. 
. . . KTIEFK. 
. . . KTIKFN . 
. . . KTIRFK . 
. . . KTIEFQ . 
. . .KTIEFK. 
. . .KTIKFA. 
. . . KTIKFD . 
. . .KTIKFA. 
. . .KTIKFA. 
. . .KTIIFN. 
. . . KTIIFQ . 
. . . TMTISFR 
. . . KTIQFKP 
. . .KTIIFQ. 
. . . KTIIFK . 
. . . RNISFQ . 



. KPSGGDLEI 
. NSSGGDLEI 
. SSSGGDLEI 
.NSSGGDLEI 
.SSSGGDLEI 
.SSSGGDIEI 
.NSSGGDLEI 
.NSSGGDLEI 
.PSSGGDVEV 
. PPSGGDLEI 
. QASGGDLEI 
.SS.GGDIEI 
.NSSGGDLEI 
. SA . GGDIEI 
.SS.GGDPEI 
. SA . GGDLEI 
. SA . GGDLEI 
. AS . GGDPEV 
.NSSGGDVEI 
.AS . AGDLEI 
.SS.GGDPEI 
.SS.GGDPEI 
. SS . GGDPEI 
.SS.GGDPEI 
.SS .GGDPEI 
.SS .GGDPEI 
.SS .GGDPEI 
.SS.GGDPEI 
.SS.GGDPEI 
.SS.GGDPEI 
.PL. GGDPEI 
.SS. GGDLEI 
.SS .GGDPEI 
.SS .GGDPEI 
.SS .GGDPEI 
.SS .GGDPEI 
.SS .GGDPEI 
.SS .GGDPEI 
.SS .GGDPEI 
.SS.GGDPEI 
.SS.GGDPEI 
.SS .GGDPEI 
.SS. GGDLEI 
. KHSGGDLEI 
. PSSGGDLEI 
. QPAGGDLEI 
. ESSGGDLEI 
.PSSGGDLEI 
.PSSGGDLEI 
.SSSGGDLEI 
. SPSGGDLEI 
.PSSGGDLEI 
.PSSGGDLEI 
. SSSGGDLEI 
. PSSGGDPEI 
.PSSGGDPEI 
. PYSGGDLEI 
. PPSGGDLEI 
. PPSGGDLEI 
. PPSGGDLEI 



TTHS FNCGGE 
TTHTVNCGGE 
TTHS FNCGGE 
TTHS FNCGGE 
TTHS FNCAGE 
TTHS FNCGGE 
TTHS FNCEGE 
TTHS FNCGGE 
TTHS FNCRGE 
TTHS FNCGGE 
VTHS FNCGGE 
TTHS FNCRGE 
TTHS FNCGGE 
TTHS FNCAGE 
TTHS FNCRGE 
TTHS FNCRGE 
TTHS FNCRGE 
TMH I FNCRGE 
TTHS FNCGGE 
MTHTFNCGGE 
VRHS FNCGGE 
VMHS FNCGGE 
VTHS FNCGGE 
VMHS FNCGGE 
VTHS FNCGGE 
VMHS FNCGGE 
VMHS FNCGGE 
VMHS FNCGGE 
VTHS FNCGGE 
VMHSFICGGE 
VMHS FNCGGE 
VMHS FNCGGE 
VMHS FNCGGE 
VMHS FNCGGE 
VMHS FNCGGE 
VMHS FNCGGE 
VMHS FNCGGE 
VLHS FNCGGE 
VMHS FNCRGE 
VMHS FNCGGE 
VMHS FNCGGE 
VTHS FNCGGE 
TMHS FNCRGE 
TTHS FNCRGE 
TTHS FNCRGE 
TTHS FNCGGE 
TTHS FNCGGE 
TTHS FNCRGE 
TTHS FNCGGE 
TTHS FNCRGE 
TTHS FNCRGE 
TTHS FNCRGE 
TTHS FNCRGE 
TTHS FNCRGE 
TMHH FNCRGE 
TMHHFNCRGE 
TMHHFNCRGE 
TMHHFNCRGE 
TMHHFNCRGE 
TMHHFICRGE 
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CRF01_AE_T 
CRF01_AE_T 
CRF01_AE_T 
CRF02_AG_F 
CRF02_AG_F 
CRF02_AG_G 
CRF02_AG_N 
CRF02_AG_S 
CRF02_AG_S 
CRF03_AB_R 
CRF03_AB_R 
CRF04_cpx_ 
CRF04_cpx_ 
CRF04_cpx_ 
CRF05_DF_B 
CRF05_DF_B 
CRF06_cpx_ 
CRF06_Cpx_ 
CRF06_cpx_ 
CRF06_cpx_ 
CRFll_cpx_ 
CRFll_cpx_ 
D_CD_84ZR0 
D_CD_ELI_K 
D_CD__NDK_M 
D_UG_94UG1 
F1_BE_VI85 
F1_BR_93BR 
F1_FI_FIN9 
F1_FR_MP41 
F2_CM_MP2 5 
F2KU_BE_VI 
G_BE_DRCBL 
G_NG__92NG0 
G_SE_SE616 
H_BE_VI991 
H_BE_VI997 
H_CF_90CF0 
J_SE_SE7 02 
J_SE_SE7 8 8 
K_CD_EQTB1 
K_CM_MP535 
N_CM_YBF3 0 
O_CM_ANT70 
0_CM_MVP51 
0_SN_99SE_ 
0_SN_99SE_ 
U CD 83C 



TKWNETLKQV 
TKWNKVLKQV 
TKWNKVLKQV 
SEWNRTLQQV 
SKWNNTLQQV 
TDWNTTLQQV 
TEWNKTLHQV 
QQWNKTLHDV 
EKWNSTLQKV 
TKWNNTLKQI 
TKWNNTLEQI 
NDWNDTLKVI 
SDWNEALQKV 
KDWNTTLQKI 
EQWNKTLIQV 
AQWNKTLEQV 
ANWTDILGEV 
KAWNSMLQNV 
TAWKETLQNV 
TDWNNMLKNV 
AEWLNTLQQV 
ADWNNTLQQV 
VKWNNTLRQV 
AQWSKTLQQV 
AEWNKALQQV 
AGWNKTLQQV 
TQWNNTLEYV 
TQWRNTLAKV 
EQWNKTLDRV 
TQWSKTKTQV 
KQWYDTLIKI 
ENWNKTLEGV 
TKWNETLRDV 
I KWREMLKNV 
RKWKEALQNV 
KQWNETLHKV 
EKWNKTLQQI 
TDWNKTLHQV 
KDWNNTLRRV 
RDWSNTLRRV 
GQWNKTVNQV 
EKWNMTLSRV 
ELWEPMWNRT 
TDWGKILKQT 
TVWENALQQT 
SDWEKALKQT 
SVWEEALKQT 
GEWRNTLQQV 



AGKLREHFNN 

TEKLKEHFN. 

TEKXiKEHFN . 

ATQLRKHFN . 

AIQLRKHFN. 

ATQLGKYFRD 

VTQLKTYFKN 

ATKliREYFNN 

VTKLGKHFNS 

VIKLRKQFG. 

VSKLRKQFR. 

SEELKRLFP. 

WKLREHFP . 

VDELRKHFP . 

AKELQSHFP . 

KEELRAHIKD 

KVKLEEVFNN 

TAKLKELFNN 

TEKLKQLLN . 

TTKLiIEVFK . 

ATQLRGKFN . 

AEQLHNNFN . 

ARKLGNLLN . 

ARKLiGTLiLN . 

ATKLGNLLN . 

AEKLGNLLN . 

KAELKSHFPN 

KAKLGSYFPN 

KAELKLHFNK 

QEKLRAJjFNK 

ATEFKDQYN. 

KAKLHGFFTN 

QAKLQEYFIN 

TAQLRKIYN. 

AAELGKI FNK 

ITKLGSYFD. 

ATQLSKYFV. 

VTQLGIHLN. 

AKKLREHFN . 

ATKLREHFN . 

KKELGKHFN . 

KEKLKEHFKN 

REEIKKILGK 

AERYLELVNN 

AIRYLNLVNQ 

AERYLDLRNN 

AERYLELMNN 

AIALRRQFNN 



. . . KTIIFQ . 
. . .KTIIFQ. 
. . .KTIIFQ. 
. . . KTIIFA. 
. . . TTIIFA. 
T. . TRIKFD . 
. . .TTIIFA. 
. . . TTIIFD . 
. . .SKIIFT. 
. . NKTIVFNQ 
. .NKTIVFNQ 
. . NKTIKFAP 
. . NKTIIFNQ 
. . NKNITFAP 
. . NKTIKFNS 
IGNKTIVFNS 
. . . THITFKS 
. . . KNITFNS 
. . . TNITFNP 
. . . KNITFNS 
. . . KTIIFDN 
. . . KTIVFNE 
. . QTKIIFKP 
. . KTI IKFKP 
. . KTTITFKP 
. . QTTIIFKP 
N. . TAIKFNQ 
. . . ATIKFNS 
. . . . TIQFNS 
. . . . TIKFNQ 
. . . KTVGFQP 
. . . KTIIFKP 
. . . KSIEFNS 
. . NKNITFNS 
S.SENITFNS 
. . NKTIILQP 
. . NRTLIFKP 
. . NRTISFKP 
. . . KTIDFTS 
. . . KTINFTS 
. . . KTIIFQP 
. . . GTITFKP 
. . . NNITFRA 
TGSINMTFN. 
TENVTIIFS . 
TNTVNITFE . 
TNTVNITFN. 
. . .KSIIFN. 



. PPSGGDLEI 
. PPSGGDLEI 
. PPSGGDLEI 
. NSSGGDIEI 
. NPSGGDIEI 
. NPSGGDLEI 
. NPLGGDVEI 
. EPSGGDLEI 
. NSSGGDLEI 
.SS.GGDPEI 
.SS.GGDPEI 
. PV.GGDLEI 
. SS . GGDLEI 
. SA . GGDVEI 
.SS. GGDLEI 
.S A. GGDLEI 
.S A. GGDLEI 
. S A . GGDLEV 
.S A. GGDLEI 
.S A. GGDLEI 
. PSPGGDIEI 
. HS . GGDLEV 
.SS.GGDPEI 
.SS.GGDPEI 
.SS.GGDPEI 
.SS.GGDPEI 
.SS .GGDLEI 
.SS .GGDLEI 
.SS .GGDLEI 
.SS. GGDLEI 
.S A. GGDLEI 
. HS . GGDPEV 
. SS .GGDLEI 
.S A. GGDLEI 
.S A. GGDLEI 
. PA . GGDIEI 
. HS . GGDLEV 
. NS . GGDMEV 
.PS .GGDIEI 
.PS .GGDIEI 
.SS.GGDPQV 
. PNPGGDPEI 
RERNEGDLEV 
. HSSGGDLEV 
. RTSGGDAEV 
. RSIGGDSEV 
. HSTGGDPEV 
.SSSGGDIEI 



TMHHFNCRGE 
TMHHFNCRGE 
TMHHFNCRGG 
TTHSFNCGGE 
TTHSFNCGGE 
MTHSFNCGGE 
TTHSFNCGGE 
TTHSFNCGGE 
TTHSFNCGGE 
VMHSFNCGGE 
VMHS FNCGGE 
TTHS FNCKGE 
TTHSFNCGGE 
TTHS FRLGGE 
TMHS FNCRGE 
TSHIFNCRGE 
TTHSFNCGGE 
TTHSFNCGGE 
TTHS FNCRGE 
TTHSFNCGGE 
TSHS FNCRGE 
TTHSFNCGGE 
TTHSFNCGGE 
TTHSFNCGGE 
TSHMLNCGGD 
TTHSFNCGGE 
TMHS FNCRGE 
TRHNFNCMGE 
TMHS FNCRGE 
TMHS FNCRGE 
TTHS FNCRGE 
VMHTFNCGGE 
TTHSFNCGGE 
TTHS FNCRGE 
TTHS F I CRGE 
I THS FNCGGE 
TTHS FNCRGE 
RTHS FNCRGE 
TTHSFNCGGE 
VTHS FNCGGE 
TRH I FNCRGE 
LTHMFNCAGE 
THLMFNCRGE 
THLHFNCHGE 
SHLHFNCHGE 
THLHFNCHGE 
THLHFNCHGE 
TTHTFNCGGE 
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VELLGRSSLK 

VELLGRSSLK 

VELVGHSSLK 

VELLGHCSLK 

VELLGHSSLK 

VELLRHS SLK 

XELLKRSSLX 

VELLGHSSLK 

VELLGHSSLK 

VELLGHSSLK 



900 

GLQRGWEILK 
GLQRGWEALK 
GLQRGWEILK 
GLQRGWEALK 
. . . RGWEALK 
GLQRGWEILK 
. . QRGWEALK 
GLQKGWEALK 
GLQRGWEILK 
GLQRGWEILK 
GLQRGWEILK 
GLQRGWEVLK 
GLQRGWEILK 
GLQKGWETLK 
GLQRGWEALK 
GLQRGWEILK 
GLQRGWEILK 
.... GWEALK 
GLQRGWETLK 
GLQRGWEVLK 
GLQKGWEALK 
GLQRGWEALK 
GLQKGWETLK 
GLKRGWEALE 
GLQRGWEALK 
GLQRGWEALK 
. . . RGWDILK 
G I QKGWDALK 
GLQRGWETLK 
GLQKGWETLK 
. . QRGWEALK 
GLQRGWEALK 
GLQRGWEILK 
GLQRGWEALK 
GLQRGWEALK 
. . .RGWEALK 
GLQRGWEALK 
GLQRGWEILK 
GLQRGWEALK 
GLQRGWEALK 
GLQRGWEILK 
. . . RGWETLK 
GLQKGWEALK 
GLQRGWEILK 
GLQRVWEILK 
GLQRGWEALK 
GLQRGWEALK 
GLQRGWEALK 
GLQRVWEALK 
GLQRGWEILK 
GLQRGWEALK 
GLRLGWEGLK 
GLRLGWEGLK 
GLRLGWEGLK 
GLRLGWEGLK 
GLRLXXXGLK 
GLRLGWEGIK 
GLRLGWEGLK 
GLRLGWEGLK 



235 



A_SE_SE75 3 
A_SE_SE85 3 
A_SE_SE889 
A_SE_UGSE8 
A_UG_92UG0 
AJJG_U4 5 5_ 
AC_IN_213 0 
AC_RW_92RW 
AC__SE_SE94 
ACD_SE_SE8 
ACG_BE_VI1 
AD__SE_SE6 9 
AD_SE_SE71 
ADHK_NO_97 
AD K_CD_MAL 
AG_BE_VI11 
AG_NG__ 9 2 NG 
AGHU_GA_VI 
AGU_CD_Z32 
AJ_BW_BW21 
B_AU__VH_AF 
B_CN_RL4 2_ 
B_DE_D31_U 
B_DE_HAN_U 
B_FR_HXB2_ 

B_GA_OYI 

B_GB_CAM1_ 
B_GB__GB8_C 
B_GB_MANC_ 
B_KR_WK_AF 
B_NL_32 02A 
B_TW_TWCYS 
B_US_BC_LO 
B_US_DH12 3 
B_US_JRCSF 
B_US_MNCG_ 
B_US_P8 96_ 
B_US_RF_M1 
B_US_SF2_K 
B_US_WEAU1 
B_US_WR2 7_ 
B_US_YU2_M 
BF1_BR_93B 
C_BR_92BR0 
C_BW_96BW0 
C_BW_96BW1 
C_BW_96BW1 
C_BW_96BW1 
C_ET_ETH2 2 
C_IN_93IN1 
C_IN_93IN9 
C_IN_93IN9 
C_IN_94IN1 
C_IN_95IN2 
CRF01_AE__C 
CRF01_AE_C 
CRF01_AE_C 
CRF01_AE_T 
CRF01_AE_T 
CRF01 AE T 



FLTLAWEDLR 
FLALAWDDLR 
FLALAWDDLR 
FLALAWDDLR 
FLALAWDDLR 
FLAIAWDDLR 
FLAL FWDDLR 
FLALAWDDLR 
FLALAWDDLR 
FLALAWDDLR 
FFALAWDDLR 
FSALIWDDLR 
FLAIAWDDLR 
FLPLVWEDLR 
FSALIWDDLR 
FLTLVWDDLR 
FLALAWDDLR 
FLPLIWEDLR 
FLPLAWDDLR 
FLALAWEDLR 
FLALIWDDLR 
FLSLIWEDLR 
FLALIWDDLS 
FLAL FWDDLR 
SLALIWDDLR 
FLALIWDDLR 
FLALIWDDLR 
FLALFWDDLR 
FLALVWDDLR 
FLTLIWVDLR 
FLALIWDDLR 
FLAI I WVDLR 
FLALFWDDLR 
FLAI I WVDLR 
FLAL I WVDLR 
FLAI I WVDLR 
FLALFWVDLR 
FLTLIWDDLW 
FLAL I WEDLR 
FLTLIWVDLR 
LLALIWDDLR 
FLAI I WVDLR 
FLALVWDDLR 
FLALAWDDLR 
FLALVWDDLR 
FLALAWDDLR 
FLALAWDDLR 
FLALAWDDLR 
FLAI FWDDLR 
FLALAWDDLR 
FLALAWDDLR 
FLALAWDDLR 
FLALAWDDLR 
FLALFWDDLR 
FLSLAWDDLR 
FLALAWDDLR 
FLALVWDDLR 
FLSLAWDDLR 
FLTLAWDDLR 
FLALAWDDLR 



SLCLFSYHRL 
SLCLFSYHRL 
SLCLFCYRRL 
SLCRFSYHRL 
NLCLFSYHRL 
NLCLFSYHRL 
SLCLFSYHRL 
SLCLFSYHRL 
SLCLFSYHRL 
SLCLFSYHRL 
SLCIFLYHHL 
NLCLFSYHRL 
SLCLFSYHRL 
NLCLFSYRLL 
NLCLFSYHRL 
SLCLFSYHRL 
NLCLFSYHRL 
NLCLFSYRHL 
SLCLFCYHRL 
NLCLFSCHRL 
SLCLFSYHRL 
SLCLFSYHRL 
SLCLFLYHRL 
SLCLFSYRRL 
SLCLFSYHRL 
SLCLFSYHRL 
SLCLFSYHRL 
SLCLFSYHRL 
SLCLFSYHRL 
SLCLFSYHLL 
SLCLFSYHRL 
SLCLFSYHRL 
SLCLFSYHRL 
TLFLFSYHRL 
SLFLFSYHRL 
SLFLFSYH . H 
NLCLFLYHLL 
TLCSFSYHRL 
SLCLFSYRRL 
SLCLFLYHRL 
SLCLFSYHRL 
SLCLFSYHRL 
NLCLFSYRHL 
SLCLFSYHRL 
SLCLFSYHRL 
SLCLFCYHRL 
SLCLFSYHRL 
SLCLFSYHRL 
SLCLFSYHRL 
NLCLFSYHRL 
NLCLFSYHRL 
SLCLFSYHRL 
SLCLFSYHRL 
NLCLFSYHRL 
SLCLFSYHRL 
SLCLFSYHRL 
SLCLFSYHRL 
SLCLFSYHRL 
SLCLFSYHRL 
SLCLFSYHRL 



RDLILIAART 

RDFILIAART 

RDFILIVART 

RDFISIATRI 

RDFILIAART 

RDFALIVARA 

RDFILIAKRT 

RDLLL I AART 

RDFILI .... 

RDLILIAARI 

RDLLL I ATRA 

RDLLLIALRI 

RDLILIAARI 

RDLLL I LART 

RDLLL I ATR I 

RDLVLIAART 

RDLVLIAART 

RDLLLIVART 

RDCALIAARI 

RDFALIAART 

RDLLL IAARI 

RDLLLIVARI 

RDLLL IAARI 

RDLLL I VAKI 

RDLLLIVTRI 

RDLILIVARI 

RDLLLIVARI 

RDLLLIVTRI 

RDLLSIAARI 

RDLLLIVTRS 

RDLLLIVTRI 

RDLLLIVTRI 

RDLILWTRI 

RDLLLIVTRI 

RDLLLTVTRI 

RDLLLIAARI 

RNLLLIVTRI 

RDLLLIWRI 

RDLLL I AART 

IDLLLIAKRI 

RDLLS I VARI 

RDLLLIVTRI 

RDFILI AARI 

RDLILIAARA 

RDFILIAARA 

RDFTLVAARA 

RDS ILVAART 

RDL I LVTARV 

RDLILIAART 

RDFISVAARV 

RDFILVAARV 

RDFILVAVRA 

RDFILVAARV 

RDFILVAARV 

RDFILIAART 

RDFILIAART 

RDFILIAART 

RDFILIATRT 

RDFILIAART 

RDFILIAART 



VELLGHSSLK GLRLGWEGLK 

VELLGQR GWEGLK 

VELLGHSSLR GLRLGWEGLK 

VELLG QGLK 

VELPGHSSLK GLRLGWEGLK 
VELLGRSSLK GLRLGWEGLK 
VELLGHSSLK GLRLGWEGLK 
VELLGRSSLR GLQRGWETLK 
. .LG.HSSLK GLRLGWEGLK 

VELLGRR GWEAIK 

VELLG QRGWEALK 

VELLGRR GWEALK 

VELLGRR GWEALK 

VTLLGSR GWETLK 

VELLGRR GWEALK 

LELLGRSGLR GLRLGWEGLK 
AELLRRSSLQ GLRLGWEGLK 

VELLGKR GWGALK 

VETLIRR GWETLK 

VDTLGRR GWEILK 

VELLGRR GWEALK 

VELLGRR GWEVLR 

VELLGRR GWEVLK 

VETLGRR GWEVLK 

VELLGRR GWEALK 

VELLGRR GWEVLK 

VELLGRR GWEALK 

VGLLGRR GWEALK 

VELLGRR GWEILK 

VELLGLR GWEILK 

VELLGRR GWEVLK 

VELLGRR GWEALK 

VELLGRR GWEALK 

VELLGRR GWELLK 

VELLGRR GWEILK 

VELLGRR GWEVLK 

VELLGRR GWEALK 

VELLGRR GWEALK 

VEILGHR GWEALK 

VELLGRR 

VELLGRR GWEILK 

VELLGRR GWGVLK 

VDRGLKR GWEALK 

VELLGRSSLR GIQRGWEILK 
AELLGRSSLR GLQKGWETLK 
VELLGRSSLK GLQRGWEILK 
VELLGRSSLR GLQRGWEALK 
VELLGRSSLR GLQRGWEALK 
VELLGRSSLK GLQRGWETLK 

VELLGRS SWEALK 

VELLGRNSLR GLQRGWEALK 
VELLGRSSLR GLQRGWEALK 
VELLGHNSLR GLQRGWEALK 
LELLGRRSLR GLQRGWEALK 
VELLGHSSLK GLRRGWEGLK 
VELLGHSSLQ GLRRRWEGLK 
VELLGHSSLE GLRRGWEGLK 
VELLGHSSLK GLRRGWEGLK 
VELLGRSSLK GLRRGWEGLK 
VELLGHSSLK GLRRGWEGLK 
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CRF01_AE_T 
CRF01_AE_T 
CRF01_AE_T 
CRF02_AG_F 
CRF02_AG_F 
CRF02_AG_G 
CRF02_AG_N 
CRF02_AG_S 
CRF02_AG_S 
CRF0 3_AB_R 
CRF03_AB_R 
CRF04_cpx_ 
CRF04_CpX_ 
CRF04_Cpx_ 
CRF05_DF_B 
CRF05_DF_B 
CRF0 6_CpX_ 
CRF06_cpx_ 
CRF06_cpx_ 
CRF0 6_cpx_ 
CRFll_cpx_ 
CRFll_cpx_ 
D_CD_84ZR0 
D_CD_ELI_K 
D_CD_NDK_M 
D_UG_94UG1 
F1_BE_VI85 
F1_BR_93BR 
F1_FI_FIN9 
F1_FR_MP41 
F2_CM_MP2 5 
F2KU_BE_VI 
G_BE_DRCBL 
G_NG_92NG0 
G_SE_SE616 
H_BE_VI991 
H_BE_VI997 
H_CF_90CF0 
J_SE_SE7 02 
J_SE_SE7 8 8 
K_CD_EQTB1 
K_CM__MP535 
N_CM_YBF3 0 
0_CM_ANT7 0 
0_CMJWP51 
0_SN_99SE_ 
0_SN_99SE_ 
U CD 8 3C 



FLALAWDDLR 
FLALAWDDLR 
FLALAWDDLR 
FLALAWDDLR 
FLALAWDDLR 
FLALAWDDLR 
FLALAWDDLR 
FLALAWDDLR 
FLALAWDDLR 
FLALIWDDLR 
FLALIWDDLR 
FLPLIWDDLR 
FLPLIWDDLR 
FLPLVWDDLR 
FSALIWDDLR 
LSTLIWDDLR 
FLALAWDDLR 
FLALAWDDLR 
FLALAWDDLR 
FLALAWEDLR 
FLAIAWDDLR 
FLALAWDDLR 
FSALIWDDLR 
FSALIWDDLR 
LFALFWDDLR 
LSALIWDDLR 
FLALAWDDLR 
FLALAWDDLR 
FLALVWDDLR 
FLSLVWDDLR 
FLALAWDDFR 
FLALAWDDLR 
FLALAWDDLR 
FLALAWDDLR 
FLPLIWDDLR 
FLPLVWEDLR 
FLPIVWDDLR 
FLPWWDDLR 
FLALAWDDLR 
FLALAWDDLR 
FLALAWDDLR 
FLALAWDDLR 
FSALVWEDLR 
FLPLLYTDLR 
FLQQLYTDLR 
FLPLLYTDLR 
FLPLLYTDLR 
FLALAWEDLR 



SLCLFLYHRL 
SLCLFSYHRL 
SLCLFLYHRL 
SLCLFSYHRL 
SLCLFSYHHL 
NLCLFSYHRL 
SLCLFSYHRL 
SLCLFSYHRL 
SLCLFLYHRL 
SLCFFIYHHL 
SLCLFIYHHL 
NLCLFSYRHL 
NLCLFSYHHL 
NLCLFSYRQL 
NLCLFSYHHL 
NLCLFSYHRL 
SLCLFSYHRL 
SLCLFSYHRL 
SLCLFSYHRL 
SLCRFSYHLL 
NLCLFSYHRL 
NLCLFLYHQL 
NLCLFSYHRL 
SLCLFSYHRL 
NLCLFSYHRL 
NLCLFSYHRL 
NLCLFSYRHL 
NLCLFSYRHL 
NLCLFSYRHL 
NLCLFSYRHL 
SLCVFSYHCL 
NLCLFSYRHL 
SLCLFSYHRL 
SLCLFSYHRL 
SLCLFSYHRL 
NLCLFSYRRL 
SLCLFSYRLL 
SLSLFSYRLL 
SLCLFSYHRL 
NLCLFSYHRL 
NLCLFSYRHL 
NLCLFSYRQL 
NLLIFLYHRL 
TIILWTYHLL 
TIILWTYHLL 
TIILWSYHLL 
TIILWSYHLL 
SLCIFSYHRL 



RDFILIAART 
RDLTL I AART 
RDFILIAART 
RDFVLIAVRA 
RDFVLIAVRA 
RDLILIAART 
RDLILIAART 
RDFVS IVART 
RDFVL I AART 
RDLLLIAARI 
RDLLL I AART 
RNLLL IVART 
RNLLL I AART 
RNLLLIVAKT 
RDLTLIWRI 
RDLILIAARI 
RDFGLIAART 
RDFVL I AART 
RDFVLIAART 
RDFVLIVLRT 
RDFILIVARI 
RDFILIVARI 
RELILIAARI 
RDLILIAVRI 
RDSILIAARI 
RDLILIAARI 
RDFILIAARI 
RDFILIAARI 
RDFILIAARI 
RDFILIAART 
RNFILIAART 
RDLILIVARI 
RDFILIAART 
RDLVL I AART 
RDSIL IVART 
RDLLS IVART 
RDSLLIVIRT 
RDLLL I WRT 
RDFVLIAART 
RDFVLIAART 
RDLVLIATRI 
RNLILIVTRI 
TDSLLILRRT 
SNLASGIQKV 
SNLISGIRRL 
SNLASGIQTV 
SNLASGIQTV 
RDLILIWKG 



VELLGHSSLK 
VELLGHSSLK 
VELLGHSSLK 
VELLGHSSLK 
VELLGHSSLK 
VEILGHR . . . 
VELLGHNCLK 
VELLGHR. . . 
VELLGHSSLK 
VELLGRR. . . 
VELLGRR. . . 
VELLGIR . . . 
VELLGRR . . . 
VELLGIR . . . 
VELLGRR . . . 
VELLGRR . . . 
VEILGRR. . . 
VGTLGHR . . . 
VETLGRR. . . 
VETLGHR . . . 
VETLGHR. . . 
VETLGRR. . . 
VELLGRR. . . 
VELLGRR . . . 
VELLGRR . . . 
VELLGRR . . . 
VDRGLRR . . . 
VDRGLKR . . . 
VDRGLRR . . . 
VDRGLTR . . . 
VDKGLKR . . . 
LERGLRG . . . 
VELLGRNSLK 
VELLGRSSLK 
VELLGRSSLK 
VELLGRR . . . 
VELLGRR . . . 
VELLGRR . . . 
VGTLGLR . . . 
VGTLGLR. . . 
LDRGLKG. . . 
LERGLRG . . . 
LELLGQSLSR 
ISYLRLGLWI 
IDYLGLGLWI 
ISHLGLGLWT 
ISHLGLGLWI 
. . . LRR .... 



GLRRGWEGLK 
GLRRGWEGLK 
GLRRGWEGLK 
GLRLGWEALQ 
GLRLGWEALK 
. . . .VWQILK 
GLRLGWGALK 
.... GWEALK 
GLRLGWEALK 
.... GWEALK 
.... GWEALK 
.... GWEALK 
.... GWEALK 
.... GWGTLK 
.... GWEALK 
.... GWEALK 
. . . .GWEILK 
. . . .GWEILK 
. . . .GWEILK 
. . . .GWEILK 
. . . .GWEILK 
.... GWESLK 
.... GWEALK 
. . . . GWDILK 
.... GWEALK 
. . . . GWEAI K 
. . . .GWEALK 
. . . .GWEALK 
. . . .GWEALK 
. . . . GWETLK 
. . . . GWEVLK 
. . . .SWEILK 
GLRLGWEALK 
GLRLGWEGLK 
GLRLGWEGLK 
.... GWEALK 
. . . .GREALK 
. . . .GREALK 
. . . .GWEILK 
. . . .GWEILK 
.... SWEALK 
.... GWEALK 
GLQLLNELRT 
LGQKIINVCR 
LGQKTIEACR 
LGQKIISACR 
LGQKIISACR 
.... GWEALK 
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00BW0762_1 
00BW0768_2 
00BW0874_2 
00BW14 71_2 
0OBW1616_2 
00BW1686_8 
00BW1759_3 
00BW1773_2 
00BW1783_5 
00BW1795_6 
00BW1811_3 
00BW1859_5 
00BW1880_2 
00BW1921_1 
0 0BW2 03 6_1 
00BW2063_6 
0 0BW2 0 87_2 
0 0BW212 7_2 
00BW2128_3 
00BW22 76__7 
00BW3 819_3 
00BW3842_8 
0 0BW3 871_3 
00BW3876_9 
00BW3886_8 
0 0BW3 891_6 
0 0BW3 97 0_2 
0 0BW5031_1 
96BW01B21 
96BW0407 
96BW0502 
96BW06__J4 
96BW11_06 
96BW1210 
96BW15B03 
96BW16__26 
96BW17A09 
96BWM01_5 
96BWM03_2 
98BWMC12_2 
98BWMC13_4 
98BWMC14_a 
98BWM014_1 
98BWM018_d 
98BWM036_a 
98BWM037_d 
99BW3932_1 
99BW4642_4 
99BW4745_8 
99BW4754_7 
9 9BWMC16_8 
A2_CD_97CD 
A2_CY_94CY 

A2D 97KR 

A2G_CD_97C 
A_BY_97BL0 
A_KE_Q2 3_A 
A_SE_SE659 
A SE SE725 



901 

YLGILVQYWG 
YLGNLVLYWG 
YLGSLVQYWG 
YLGSLGQYWG 
YLGSLVQYWG 
YLGSLIQYWG 
YLGSLGQYWG 
YLGNLVQDWG 
YLGTLVQYWV 
YLGSLVQYWG 
YLGSLVQYWG 
YLGSLVQYWG 
YLGSLIQYWG 
YLGSLIQYWG 
YLGSLVQYWG 
YLGSLVQYWG 
YLGSLVQYWG 
YLGNLVLYWG 
YLGSLVQYWG 
YLGNLAQYWG 
YLGNLVQYWG 
YLGNLVQYWG 
YLGSLIQYWG 
YLKNLGLYWG 
YLGSLVQYWG 
YLGSLVQYWG 
YLASLVQYWG 
YLGSLVQYWG 
YLGNLLLYWG 
FLGSLVQYWG 
YLGSLVQYWG 
YLGSLIQYWG 
YLGSLVQYWG 
YLGSLVQYWG 
YLGSLVQYWG 
YLGSLVQYWG 
YLGSLGQYWG 
YLGSLVQYWG 
YLGSLVRYWG 
YLGSLVQYWG 
YLGSLVQYWG 
YLGNLIQYWG 
YLGNLVQYWG 
YLGSLVQYWG 
YLGSLVQYWG 
YLGNLVQYWG 
YLGSLVQYWG 
YLGSLVQYWC 
YLGSLVQYWG 
YLGSIVQYWG 
YLGSLGQYWG 
HLWNLLVYWG 
NLWNLLLYWG 
YLWNLLLYWG 
YLWNLLLYWG 
YXXNLXGYXG 
YLWNLLSYWG 
YLGNLLLYWG 
YLGNLLLYWG 



LELKKSAISL 
LELKKSAISL 
LELKKSAISL 
QELKKSAINL 
LELKKSAVSL 
LELKKSAISL 
LELKKSAISL 
LELKKSAISL 
LELKKSAISL 
LELKKSAISL 
LELKKSAISL 
LELKKSAISL 
LELKKSAISL 
LELKKSAISL 
LELKKSAISL 
LELKKSAISL 
LELRKSASSL 
LELKKSAISL 
LELKKSAVSL 
LELKKSAISL 
LELKRSAISL 
LELKKSAISL 
LELKKSAINL 
LELKKSAISL 
LELKKSATSL 
LELKKSAISL 
LELKKGAISL 
LELKKSAISL 
LEPKKSAINL 
LELKKSAISL 
LELKKSAISL 
LELKRSTISL 
LELKKSAISL 
LELKKSAISL 
LELKKSATSL 
LELKKSAINL 
QELKKSAINL 
LELKKSAISL 
LELKKSAISL 
LELKKRAISL 
LELKKSAISL 
LELKKSAINL 
LKLKKSAISL 
LELKKSAISL 
LELKKSAISL 
LELKKSAISL 
LELKKSAISL 
LELKKSATSL 
LELKKSAISL 
LKLKKSAISL 
LELKKSAIGL 
QELKTSAIRL 
RELKNSAISL 
RELKNSAISL 
QELKNSASNL 
QELKSSAINL 
RELKISAINL 
RELKISAINL 
QELKLSAISL 



FDT I A I AVAE 
LDS IAIAVAE 
LDT I A I AVAE 
FDT IAIAVAE 
LDT I A I AVAE 
LDTIAIAVAG 
LDT I A I AVAE 
FDAIAIAVAE 
LD ATA I T VAG 
LDTVA I AVAE 
LDTIAIAVGE 
LDT IAIAVAE 
LDT IAIAVAE 
LDTIAIATAE 
LDTIAIAVAE 
LNTTA I AVAE 
LDTIAIAVAE 
FDT I AVAVAE 
LNTIAIWAE 
INTIAIAVGE 
LDTIAIAVAE 
LDAIAIAVGE 
LDTTAIAVAE 
LNT IAIAVAE 
LDTIAIAVAE 
LDTIAIWAE 
LDS IAIAVAE 
LDTIAIAVAE 
LDTTAIAVAE 
LDTTAIAVAE 
LDTIAIAVAE 
LDTVPIAVPE 
LDTTAIAVAE 
LDTIAIAVAE 
LDS IAIAVAE 
LDTIAIAVAE 
LDTIAIAVAE 
LDTTAIAVAE 
LDT I AVAVAE 
LDTTAIAVAE 
LDTTAIAVAE 
LDTLAIAVAE 
FDT IAIAVAE 
LDTIAIAVAE 
LDTIAIATAE 
LDTIAIAVAE 
LDATAVAVAE 
IDAIAIAVAE 
FDT I A I AVAE 
LDTTAIAVAE 
LDTIAIAVAE 
LDT I AVAVAE 
FDT I AVAVAE 
FNATA I AVAE 
LD T VA I A VAN 
IDTIAIAVAX 
VDT I A I AVAG 
LDTTAIAVAG 
FDTPAIAVAG 



GTDRIIEAIQ 
GTDRILEAVQ 
GTDRIIELIQ 
GTDRIIEAVQ 
GTDRILEVTQ 
GTDRFIELIQ 
GTDRIIELIQ 
GTDRIIELIQ 
GTDRIIELIQ 
GTDRIIELIQ 
GTDRIIEIIQ 
GTDRIIDLIQ 
GTDRIIEGIQ 
GTDRIIEVIQ 
GTDRIIELVQ 
GTDRVIELLQ 
GTDRIIEVIQ 
GTDRILEVIQ 
GTDRILELIQ 
RTDRIIELIQ 
GTDRIIEFLQ 
GTDRILELLQ 
GTDRFIELIQ 
GTDRVIEFVL 
GTDRIIETVL 
GTDRI IELVL 
GTDRIIAFIQ 
GTDRIIEWQ 
GTDRI LELVQ 
GTDRI IEIAQ 
GTDRI IEFIQ 
GTDRIIELIQ 
GTDRIIEVLQ 
GTDRI IELTQ 
GTDRIIEVIQ 
GTDRI IDFIL 
GTDRIIEVLQ 
GTDRIIEVLQ 
GTDRIIEVIQ 
GTDRI IEIVL 
GTDRI IELLQ 
GTDRIIELIQ 
GTDRIIELIQ 
GTDRIIELVQ 
GTDRIIELIQ 
GTDRIIEFIQ 
GTDRILEIIQ 
GTDRIIDLIQ 
GTDRI IELVL 
GTDRIIELLR 
GTDRIIELIQ 
WTDRVIEIGQ 
WTDRVIEIGQ 
WTDRVIEIVQ 
WTDRVI EAAQ 
XTDXVIEIGQ 
WTDRVI E I AQ 
WTDRVIEIVQ 
WTDRGIELIQ 



950 

RICRAICNIP 
RIWGAIRNIP 
RICRAIYNIP 
RAVRAILHIP 
RICRVIRNIP 
RIYRAIRNVP 
TICRAIRNIP 
RTGRAICNIP 
RIGRAILSIP 
RGYRAICNIP 
RICRAIRNTP 
RICRAILRIP 
RICRIIRNIP 
RICRVIRNIP 
RIGRGIYNIP 
RIGRAICNIP 
IICRAILHIP 
RICRAIRNIP 
RLRRAFLNIP 
TLCRAIHNIP 
RIFRAIRNIP 
RIGRGICNIP 
RICRAVRNIP 
RICRAIRHIP 
RICRAILHIP 
GICRAIRNVP 
RLFRAICNLP 
RLYRAILNIP 
GICRAIRNIP 
RICRAICNVP 
RICRAIRNIP 
RIWRAICNIP 
RIGRAIRNTP 
RVFRAIRNIP 
RIYRAFCNIP 
RICRAIRNIP 
GAIRAILNIP 
RVGRAIRNTP 
GICRGIRNIP 
RICRAICNVR 
RIGRAIRNTP 
RVCRAILNIP 
IICRAIRNIP 
RICRGVLNIP 
RICRAIYNIP 
RICRAIRNLP 
RIFRAICNIP 
RICRAIRNIP 
RICGAIRNIP 
RFCRAIYSIP 
RTFRAICNIP 
RACRAIRNIP 
RAFRAILNIP 
RACRAIINIP 
GACRAI RNVP 
RFCRAIRNIP 
RIGRAILHIP 
GIGRAFLHIP 
RIGRAILNIP 
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A_SE_SE753 

A_SE_SE853 

A_SE_SE8 89 

A_SE_UGSE8 

A_UG_92UG0 

A_UG_U4 55_ 

AC_IN_213 0 

AC_RW_92RW 

AC_SE_SE94 

ACD_SE_SE8 

ACG_BE_VI1 

AD_SE_SE6 9 

AD_SE_SE71 

ADHK_NO_97 

ADK_CD_MAL 

AG_BE_VI11- 

AG_NG_ 9 2 NG 

AGHU_GA_VI 

AGU_CD_Z3 2 

AJ_BW_BW2 1 

B_AU_VH_AF 

B_CN_RL4 2_ 

B_DE_D31_U 

B_DE_HAN_U 

B_FR_HXB2_ 

B_GA_OYI 

B_GB_CAM1_ 
B_GB_GB8_C 
B_GB_MANC_ 
B_KR_WK_AF 
B_NL_32 02A 
B_TW_TWCYS 
B_US_BC_LO 
B_US_DH12 3 
BJJS_JRCSF 
B_US_MNCG_ 
B_US_P8 96_ 
B_US_RF_M1 
B_US_SF2_K 
B_US_WEAU1 
B_US_WR27_ 
B_US_YU2_M 
BF1_BR_93B 
C_BR_92BR0 
C_BW_96BW0 
C_BW_96BW1 
C_BW_96BW1 
C_BW_96BW1 
C_ET_ETH2 2 
C_IN_93IN1 
C_IN_93IN9 
C_IN_93IN9 
C_IN_94IN1 
C_IN_95IN2 
CRF01_AE_C 
CRF01_AE_C 
CRF01_AE_C 
CRF01_AE_T 
CRF01_AE_T 
CRF01 AE T 



YLWNLLLYWG 
YLWNLLVYWI 
YLKNLLSYWG 
YLGNLLLYWI 
YLGNLLLYWG 
YLWNLLLYWG 
YLWNLLVYWG 
YLGNLVQYWG 
YLWNLLLYWG 
YLWNLLQYWI 
LLGNILLYWS 
YLWNLLQYWI 
YLWNLLQYWI 
YLGNLLLYWG 
YLWNLLQYWG 
YLWNLLVYWG 
YLWNLLLYWG 
YLWNLLLYWG 
YLGNLVI YWG 
YLGNLALYWG 
YWWNLLQYWS 
YWWNLLQYWI 
YWWNLLQYWS 
YWWNLLQYWS 
YWWNLLQYWS 
YWWNLLQYWS 
YWWNLLQYWS 
YWWNLLQYWI 
YWWNLLQYWS 
YLWNLLQYWS 
YWWNLLQYWS 
YLWNLLQYWI 
YWWSLLQYWS 
YLWNLLQYWS 
YWWNLLQYWS 
YWWNLLQYWS 
YWWNLLQYWS 
YWWNLLQYWS 
YWWSLLQYWI 



RELKSSAINL 
RELKISAISL 
RELKLSAINL 
RELKISAISL 
RELKISAINL 
RELKISAITL 
RELKISAIKL 
LELKRSAINL 
RELRISAINL 
QELKNSAINL 
QELKNSAINL 
QELKNSAISL 
QELKISAISL 
QELKNSAINL 
QELKNSAISL 
QELKNSAINL 
RELKNSAINL 
QELKSSAISL 
QELKNSAINL 
RELKNSAISL 
QELQNSAISL 
QELKNSAIGL 
QELKNSAVSL 
QELKNSAVSL 
QELKNSAVSL 
QELKNSVISL 
QELRNSAVSL 
QELKNSAISL 
QVLKNSAVSL 
QELKNSAVSL 
QELKNSAVSL 
QELKNSAVSL 
QELKNSAVNL 
QELKNSAVSL 
QELKNSAVSL 
QELKSSAVSL 
QELKNSAVSL 
QELKNSAVSL 
QELKNSAVSW 



VDT I A I AVAG 
LDTIAIAVAG 
LDTIAIVIAG 
FDTIAIAVAG 
LDTIAIAVAG 
LDAVAVAVAG 
VDTIAIWAG 
LDTTAIWAE 
LDTIAIATAS 
FNTIAIAVAE 
LDTIAIAVAN 
VDTTAIAVAE 
VDSIAIWAG 
LNTTAIAVAE 
LNTTAIAVAE 
LDTVAIAVAN 
IDTIAIAVAN 
LDAVAIAVAN 
LDTVAIAVAD 
LDTIAITVAE 
LNAT A I AVAE 
LN AT A I AVAE 
LNAT A I AVAE 
FNTIAIAVAE 
LNAT A I AVAE 
LNAT A I AVAE 
FDTIAIAVAE 
LNTTAIAVAE 
LNVT A I AVAE 
LNATAVAVAE 
LNAT A I AVAE 
FNAIAIAVAE 
LNVT A I AVAE 
LNATAIAVGE 
LNAT AI AVAE 
LNAT A I AVAE 
LNAT AI AVAE 
LNTTAIAVAE 
LNAT A I A VT E 



WTDRIIEIGL 
WTDRVIELGQ 
WTDRVIEIGQ 
WTDRVIEIGQ 
WTDRVIETVQ 
WIDRVIEIGQ 
WTDRIIEIGQ 
GTDRIIELIQ 
WTDRVIELGQ 
GTDRVIEIGQ 
WTDRVIEIGQ 
GTDRVI ETVQ 
WTDRVIEIGQ 
GTDRIIEIVQ 
CTDRVIEIGQ 
WTDRVIEIGQ 
WTDRVIEVAQ 
WTDRVIEWQ 
WTDRVIEWQ 
ATDRIIEIAQ 
GTDRVI EWQ 
GTDRVI EWQ 
GTDRVI EWQ 
GTDRVI EWQ 
GTDRVI EWQ 
GTDRVI E I VQ 
GTDRVI EWQ 
GTDRVI EWQ 
GTDRIIEWQ 
GTDRIIEILQ 
GTDRVI EWQ 
GTDRVI EWQ 
GTDRVI EWQ 
GTDRIIEILQ 
GTDRIIEWQ 
GTDRVIEVLQ 
GTDRVI KIVQ 
GTDRIIEVAQ 
GTDRVI EVAQ 



RIGRAFLHIP 
RLCRAILHIP 
GFCRAIFHP. 
RIGRAILHIP 
RLGRAILNIP 
TIGRAILNIP 
GIGRAILHIP 
RISRAIYNIP 
RICRAILNIP 
RIGRAILNTP 
RAGRAFLNIP 
RAFRAVLRIP 
GIGRAILHIP 
RTGRAVLH I P 
RFGRAILHIP 
RAGRAI LN I P 
GACRAI LN I P 
RVGRAI LN I P 
RAGRAFLNIP 
RAFRAILHIP 
RACRAILHIP 
RAYRAILHIP 
RAWRAILHIP 
RACRAILHIP 
GACRAI RH IP 
RAYRAFLN I P 
RACRAILHIP 
RAYRAILHIP 
RVGRAI LH IP 
RAYRAILNIP 
RACRAVLHIP 
RVFRAILHIP 
RTYRAILHIP 
RAGRAI LN IP 
RVYRAILHIP 
RAGRAI LH IP 
RACRAIRNIP 
RILRAFLHIP 
RAYRAILHIH 



YWGNLLQYWG 
YWWNLLQYWI 
LLGNLALYWS 
YLGGLVQYWS 
FLGSLVQYWG 
YLGSLVQYWG 
YLGSLVQYWG 
YLGSLVQYWG 
YLGSLVQYWG 
YLGSLVQYWG 
YLGSLVQYWG 
YLGSLVQYWG 
YLGSLVQYWG 
YLGSLVQYWG 
YLGNLLSYWG 
YLGNLLSYWV 
YLGSLLSYWG 
YLGNLLLYWG 
YLGNLLLYWG 
YLGNLLLYWG 



QELRNSAISL 
QELKNSAVSL 
QELKNSAISL 
LELKKSAISL 
LELKKSAISL 
LELKMSTISL 
LELKKSAISL 
LELKKSATSL 
LELKKSAINL 
LELKKSAISL 
LELKKSAISL 
IELKRSAISL 
LELKKSAIRL 
LELKKSAINL 
QELKTSAITL 
QELRISAITL 
QELKTSAITL 
QELKISAISL 
QELKISAISL 
QELKISAISL 



LNATA I AVAE 
LNATA I AVAE 
LNTTAIWAE 
FDTIAIAVAE 
LDTTAIAVAE 
LDTTAIAIAE 
LDT I A I AVAE 
LDS I AI AVAE 
LNTTAI WGE 
FDSIAIWAE 
LDI IAIAVAE 
LDFTAIAVAE 
LDI IAIAVAE 
LDR IAIAVAE 
FDA I AVAVAG 
LDATAITVAG 
LD AT A I TV AG 
LNTTAI AVAG 
LD AT A I AVAG 
FDALAWVAG 



GTDRVI EVGQ 
GTDRVI EILQ 
GTDRVI EALQ 
GTDRIIEVIQ 
GTDRIIEIAQ 
GTDRIIELIQ 
GTDRIIELTQ 
GTDRIIEVIQ 
GTDRFIELIQ 
GTDRIIELVQ 
GTDRIIELIQ 
GTDRIIELVL 
GTDRIIEIIQ 
GTDRILELVQ 
WTDRVIEWQ 
WTDRVIEIVQ 
WTDRAIEIAQ 
WTDRVIEVAQ 
WTDRVIEVAQ 
WTDRVIEVAQ 



RIFRAILHIP 
RAFRAVLHIP 
RAGRAVLNVP 
GIWRAICNIP 
RICRAICNIP 
RIGRAIRNTP 
RVFRAIRNIP 
RIYRAFCNIP 
RIWRAFCNIP 
GFCRAIRNIP 
RTCRAIRNIP 
RICRAIRNIP 
GTCRAIRNIP 
RICRAIRNIP 
RAWRALIHIP 
RAWRAILHIP 
RACRAILHIP 
GAWRAI LH I P 
GAWRAI LH I P 
GAWRAI LH IP 
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CRF01_AE_T 
CRF01_AE_T 
CRF01_AE_T 
CRF02_AG_F 
CRF02_AG_F 
CRF02_AG_G 
CRF02_AG_N 
CRF02_AG_S 
CRF02_AG_S 
CRF0 3_AB_R 
CRF03_AB_R 
CRF04_cpx_ 
CRF04_cpx_ 
CRF04_cpx_ 
CRF0 5_DF_B 
CRF05_DF_B 
CRF06_cpx_ 
CRF06_cpx_ 
CRF06_cpx_ 
CRF06_cpx_ 
CRFll_cpx_ 
CRFll_cpx_ 
D_CD_84ZR0 
D_CD_ELI_K 
D_CD_NDK_M 
D_UG_94UG1 
F1_BE_VI85 
F1_BR_93BR 
F1_FI_FIN9 
F1_FR_MP41 
F2_CM_MP2 5 
F2KU_BE_VI 
G_BE_DRCBL 
G_NG_92NG0 
G_SE_SE616 
H_BE_VI991 
H_BE_VI997 
H_CF_90CF0 
J_SE_SE7 02 
J_SE_SE7 8 8 
K_CD_EQTB1 
K_CMJVIP5 3 5 
N_CM_YBF3 0 
O_CM_ANT7 0 
0_CM_MVP51 
0_SN_9 9SE_ 
0_SN_9 9SE_ 
U CD 83C 



YLGNLLLYWG 
YLGNLLLYWG 
YLWNLLVYWG 
YLGNLLLYWG 
YLGNLLTYWG 
YLGNLAQYWG 
YLWNLISYWV 
YLWNLLSYWG 
HLWNLLSYWG 
YWWNLLQYWI 
YWWNLLQ YW I 
YLWNFLLYWG 
YLWNLLLYWG 
YLWNLLLYWG 
YLWSLPQYWS 
YLWSLLQYWS 
YLGNLICYWG 
YLGSLVWYWG 
YLWNLVCYWG 
YLGNLVCYWG 
YLGNLTQYWG 
YLGNLAQYWG 
YLWNLLQYWS 
YLWNLLQYWS 
YLWNLLQYWS 
YLWNLLQYWI 
YLGNLTRYWS 
YLGNLTQYWG 
YLGNIIQYWS 
YLWNLAQYWS 
YLWNLAQYWG 
YLWSLVQYWG 
YLWNLLLYWA 
YLWNLLLYWG 
YLWNLLLYWG 
LLGNLLLYWG 
YLWNLLQYWG 
YLWNLLQYWG 
YLVNLVWYWG 
YLVNLVWYWG 
YLWNLILYWG 
YLWNLVQYWS 
HLWG I LAYWG 
ICAAVTQYWL 
LCGAVMQYWL 
LCIAVIQYWL 
ICIAVIQYWL 
YLGNLVLYWG 



QELKISAISL 
QELKISAISL 
QELKISVISL 
QELKNSAINL 
QELKNSAINL 
LELKNSAISL 
QELKNSAINL 
QELKNSAISL 
QELKNSAINL 
QELKSSAINL 
QELKSSAINL 
QELKNSAINL 
QELRNSAINL 
QEIRSSAISL 
RELKNSAISL 
QELKNSAISL 
QELQNSAISL 
QELKNSAINL 
QELKNSAISL 
QELKNSAISL 
QELKNSAINL 
QELKSSAISL 
RELKNSAISL 
QELRNSASSL 
QELRNSASSL 
QELKNSAVSL 
QELKNSAISL 
QELKNSAISL 
QELKNSAISL 
QELKNSAISL 
QELKNSAISL 
QELKNSAINL 
RELKNSAINL 
RELKNSAINL 
RELKNSAISL 
QELKNSAISL 
QELKNSAINL 
QELKNSAIDL 
QELKNSAISL 
QELKNSAISL 
QEIKNSAINL 
QELKNSAISL 
KELRDSAISL 
QELQNSATSL 
QELKNSATNL 
QELQNSATSL 
QELQNSATSL 
QELKNSAISL 



LDAIAIAVAG 
LDATAIAAAG 
LN AT A I WAG 
LDT I ALA VAN 
LDTIAIAVAN 
LNTTAIWAE 
LNTIAIWAN 
LDT I AI WAN 
LDTTAVAVAN 
IGTIAIAVAG 
INTIAIAVAG 
FNTT A I AVAE 
LDTTA I AVAE 
LDTTAVAVAE 
LNTTAWVAE 
LNTTAWVAE 
FD AAA I A VAN 
LDTTAIAVAN 
I DTTA I AVAN 
LDTTAIAVAN 
LNTT A I AVAE 
LNATA I AVAE 
VD ATA I AVAE 
FDAIAIAVAE 
LDTIAIAVAE 
FNTIAIAVAE 
FNTTAIWAE 
LNATA I AVAE 
FNTTAIWAE 
LNTTAIWAE 
LDRTAIAVAE 
LNTTAIAVAE 
LDTIAIAVAN 
LDTIAIATAN 
LDTVAIAVAN 
LNTTAIAVAE 
LNTTAIWAE 
LNTTAIAVAE 
LNTTAIAVAE 
LNTTAIAVAE 
LNTTAIAVAE 
LNTTAIAVAG 
LNTTAIWAE 
LDTLAVAVAN 
LDT I AVSVAN 
LDT I AVAVAN 
LDTLAVAVAN 
LNATA I WAE 



WTDRVI KVAQ 
WTDRVIEVAQ 
WTDRVI EVAQ 
WTDRVIEIGQ 
WTDRVI EIGQ 
QTDRLLEFLQ 
WTDRAIEIGQ 
WTDRVI ELVQ 
WTDRVI E I VQ 
WTDRVIEIGQ 
WTDRVIEIGQ 
GTDRIIEAVQ 
GTDR I LEAVQ 
GTDRIIEAVQ 
GTDRV I EALQ 
GTDRILEALQ 
WTDRVAEWQ 
GTDRVIEIVQ 
WTDRVI EWQ 
WTDRVIEIVQ 
GTDRIIEIVQ 
GTDRIIEVAH 
GTDR I ID I VR 
GTDRVIEIIQ 
RTDRVIEWQ 
GTDRAI ELVQ 
GTDRIIEVLQ 
WTDRVI EALQ 
GTDRV I EALQ 
GTDRVI EVLQ 
GTDRIIEILQ 
GTDRIIEVFQ 
WTDRVIEVAQ 
GTDRVI EVAQ 
WTDRVIEVAQ 
GTDR I I ELVQ 
GTDRIIEIVQ 
GTDGIIVIVQ 
GTDRIIEIAQ 
GTDRIIEIAQ 
GTDRIIEIVY 
GTDRIIEIGQ 
GTDR I IELAQ 
WTDGIIAGIQ 
WTDGIILGLQ 
WTVTIILGIQ 
WTDGIILGLQ 
GTDRIIEVGQ 



RAWRAILHIP 
GAWRAILHIP 
GAWRAILHIP 
RVGRAILNIP 
RVGRAIRNIP 
RAGRAILHIP 
RVGRAIRNIP 
RAGRAILNIP 
RTGRAICNIP 
RFCRAMRNIP 
RFCRAIRNIP 
RACRAICNIP 
RACRAIRNIP 
RICRAILNIP 
RAGRAILNIP 
RAGRAVLNIP 
R I FRAFLNVP 
RAFRAVLNIP 
RAFRAVLNIP 
RVFRAFLNVP 
RVLRGILHIP 
RALRAILNIP 
RACKAVLHIP 
RACRAVLNIP 
RACRAILNVP 
RAVRAILNIP 
RAGRAVLNIP 
RAGRAILNIP 
RAVRAVLNIP 
RAGRAVLNVP 
RAGRAVLNIP 
RAGRAVLNIP 
RAGRAVLNIP 
RAYRAI LNVP 
RACRAILNIP 
RAWRAILHIP 
RAWRAVLHIP 
RAWRAILHIP 
RAFRAILHIP 
RAFRAILHIP 
RAFRALLHIP 
RAFRALLHIP 
RIGRGILHIP 
RIGTGIRNIP 
RIGQGFLHIP 
RIGRGILNIP 
RIGRGILNIP 
RICRAILNIP 
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00BW0762_1 
00BW0768_2 
00BW0874_2 
00BW1471_2 
00BW1616_2 
00BW1686_8 
00BW1759_3 
00BW1773_2 
00BW1783_5 
00BW1795_6 
00BW1811_3 
00BW1859_5 
00BW1880_2 
00BW1921_1 
00BW2036_1 
00BW2063_6 
00BW2 087_2 
00BW2127_2 
00BW2128_3 
00BW2276_7 
00BW3819_3 
00BW3842_8 
00BW3871_3 
00BW3876_9 
00BW3886_8 
00BW3891_6 
00BW3970_J2 
00BW5031_1 
96BW01B21 
96BW0407 
96BW0502 
96BW06_J4 
96BW11_06 
96BW1210 
96BW15B03 
96BW16_26 
96BW17A09 
96BWM01_5 
96BWM03_2 
98BWMC12_2 
98BWMC13_4 
98BWMC14_a 
98BWM014_1 
98BWM018_d 
9 8BWM03 6_a 
98BWM037_d 
99BW3 932_1 
99BW4642_4 
99BW4745__8 
99BW4754_7 
99BWMC16_8 
A2_CD_97CD 
A2_CY_94CY 

A2D 97KR 

A2G_CD_97C 
A_BY_97BL0 
A_KE_Q2 3_A 
A_SE_SE65 9 
A SE SE725 



951 962 
RRIRQGFEAA LQ 
RRIRQGFEAA LQ 
RRIRQGFEAA LQ 
RRIEQTFEPP LL 
RRIRQGVEAA LQ 
RRIRQGFETA LL 
RRIRQGFEAA LQ 
RRIRQGFEAA LQ 
RRIRQGFEAA LQ 
TRIRQGFEAA LQ 
RRIRQGFEAS LL 
RRIRQGFEAA LL 
TRIRQGFEAA LQ 
TRIRQGFEAA LQ 
RRIRQGFEAA LQ 
RRVRQGFETA LL 
RRIRQGFEVA LL 
TRIRQGFEAA LL 
SSIRQGFEAA LQ 
RRIRQGFEAA LL 
TRIRQGFEAA LL 
RRIRQGFEAA LQ 
RRLRQGFEAA LL 
RRIRQGFEAA LL 
RRIRQGFEAA LL 
TRIRQGFEAA LQ 
RRIRQGFEAS LL 
RRIRQGFEAA LQ 
RRIRQGFEAA LQ 
TRIRQGFEAA LQ 
RRIRQGFEAA LQ 
RRIRQGFEAA LL 
RRIRQGFETA LL 
RRIRQGFEAA LQ 
RRVRQGFEAA LQ 
RRLRQGFEAA LQ 
TRIRQGLEAA LQ 
RRIRQGFEAA LL 
RRIRQGFEAA LL 

GFEAA LQ 

RRIRQGFETA LL 
RRVRQGFEAA LQ 
TRIRQGLEAA LL 
RRIRQGFEAA LQ 
TRIRQGFEAA LL 
RRIRQGFEAA LL 
RRIRQGFETA LL 
RRIRQGFEAA LQ 
TRIRQGFEAA LQ 
RRIRQGFEAA LQ 
RRIRQGFETA LL 
RRIRQGLERA LL 
RR I RQGLERA LL 
RRIRQGLERA LL 
RRIRQGLERA LL 
RRIRXGAEKA LQ 
VRIRQGLERA LL 
RRIRQGFERA LL 
RRIRQGFEEA LL 



A_SE_SE753 
A_SE_SE853 
A_SE_SE8 8 9 
A_SE_UGSE8 
AJJG_92UG0 
A_UG_U4 55__ 
AC_IN_213 0 
AC_RW_92RW 
AC_SE_SE94 
ACD_SE_SE8 
ACG_BE_VI1 
AD_SE_SE69 
AD_SE_SE71 
ADHK_NO_97 
AD K_CD__MAL 
AG_BE_VI11 
AG_NG_ 9 2 NG 
AGHU_G A_V I 
AGU_CD_Z32 
AJ_BW_BW2 1 
B_AU_VH_AF 
B_CN_RL4 2_ 
B_DE_D31_U 
B_DE_HAN_U 
B_FR_HXB2_ 

B_GA_OYI 

B_GB_CAM1_ 
B_GB_GB8_C 
B_GB_MANC_ 
B_KR_WK_AF 
B_NL_3 2 02A 
B_TW_TWCYS 
B_US_BC_LO 
B_US_DH12 3 
B_US_JRCSF 
B_US_MNCG_ 
B_US_P8 96_ 
B_US_RF_M1 
B_US_SF2_K 
B_US_WEAU1 
B_US_WR27_ 
B_US_YU2_M 
BF1_BR_93B 
C_BR_92BR0 
C_BW_96BW0 
C_BW_96BW1 
C_BW_96BW1 
C_BW_96BW1 
C_ET_ETH22 
C_IN_93IN1 
C_IN_93IN9 
C_IN_93IN9 
C_IN_94IN1 
C_IN_95IN2 
CRF01_AE_C 
CRF01_AE_C 
CRF01_AE_C 
CRF01_AE_T 
CRF01_AE_T 
CRF01 AE T 



RRIRQGFERA LL 

VRIRQGFERA LL 

RRSKQGLKRA LQ 

RRIRQGFER . . . 

RRIRQGFERA LL 

RRIRQGLERA LL 

RRIRQGLERA LL 

SRIRQGFEAA LQ 

RRIRQGFERA LL 

RRIRQGLERA LL 

RRIRQGFERA LL 

AR I RQGLERV LL 

RRIRQGLERA LL 

RRIRQGFERX LL 

RRIRQGFERA LL 

RRIRQGLERA LL 

RRIRQGLERA LL 

RRIRQGLERA LI 

RRIRQGLERA LL 

VRIRQGFERA LL 

RRIRQGLERL LL 

TRIRQGLERA LL 

VRIRQGLERA LL 

RRVRQGLERA LL 

RRIRQGLERI LL 

RRIRQGLERA LL 

RRIRQGLERL LL 

TRIRQGLERA LQ 

VRIRQGLERA LL 

RRIRQGLERA LL 

VRIRQGLERA LL 

TRIRQGLERA LL 

RRIRQGLERL LL 

TRIRQGLERA LL 

TRIRQGLERA LL 

TRIRQGLERA LL 

TRIRQGLERA LL 

RRIRQGLERA LL 

RRIRQGLERL LL 



RRIRQGLERV LL 

VRIRQGLERA LL 

RRIRQGLERA LL 

RRIRQGFEAA LQ 

TRIRQGFEAA LQ 

RRIRQGFETA LL 

RRIRQGFEAA LQ 

RRVRQGFEAA LQ 

RRIRQGLEAA LQ 

TRIRQGFEAA LQ 

RRIRQGFEAV LQ 

TRIRQGFEIA LQ 

RRIRQGLEAA LQ 

RRIRQGFEAA LQ 

RRIRQGLERA LL 

RRIRQGLERA LL 

RRIRQGLERA LL 

RRIRQGLERT LL 

RRIRQGLERA LL 

RRIRQGLERA LL 



CRF01_AE_T 
CRF01_AE_T 
CRF01_AE_T 
CRF02_AG_F 
CRF02_AG_F 
CRF02_AG_G 
CRF02_AG_N 
CRF02_AG_S 
CRF02_AG_S 
CRF03_AB_R 
CRF03_AB_R 
CRF04_cpx_ 
CRF04_cpx_ 
CRF04_cpx_ 
CRF05_DF_B 
CRF05_DF_B 
CRF06_cpx_ 
CRF06_cpx_ 
CRF06_cpx_ 
CRF06_cpx_ 
CRFll_cpx_ 
CRFll_cpx_ 
D_CD_84ZR0 
D_CD_ELI_K 
D_CD_NDK_M 
D_UG_94UG1 
F1_BE_VI85 
F1_BR_93BR 
F1_FI_FIN9 
F1_FR_MP41 
F2_CM_MP25 
F2KU_BE_VI 
G_BE_DRCBL 
G_NG_92NG0 
G_SE_SE616 
H_BE_VI991 
H_BE_VI997 
H_CF_90CF0 
J_SE_SE702 
J_SE_SE7 88 
K_CD_EQTB1 
K_CM_MP53 5 
N_CM_YBF3 0 
O_CM_ANT7 0 
0_CM_MVP51 
0_SN_99SE_ 
0_SN_99SE_ 
U CD 83C 



RRIRQGLERA LL 

RRIRQGLERT LL 

RRIRQGLERA LL 

RRIRQGLERA LL 

VRIRQGLERA LL 

RRIRQGFERA LL 

RRIRQGFERA LL 

RRIRQGFERA LL 

RRIRQGLERA LQ 

RRIRQGAEKA LQ 

RRIRQGAEKA LQ 

RRIRQGLERA LL 

RRIRQGFERA LL 

RRIRQGLERA LL 

RRIRQGLERA LL 

RRIRQGLERA LL 

RRIRQGFERA LL 

TRIRQGFERA LL 

RR I RQGAERA LI 

RRIRQGFERA LL 

RRIRQGLERA LL 

RRIRQGFERA LL 

TR I RQGLERA LL 

RRIRQGLERS LL 

RRIRQGLERL LL 

VRIRQGLERA LL 

RRIRQGAERA LL 

RRIRQGLERA LL 

RRIRQRVERA LI 

RRIRQGLERS LL 

RRIRQGLERA LL 

RRIRQGFERA LL 

RRIRQGLERA LL 

TR I RQGLERA LL 

TR I RQGLERA LL 

RRIRQGFERA LL 

RRIRQGLERI LL 

RRIRQGFERS LL 

RRIRQGLERA LL 

RRIRQGLERA LL 

RRIRQGFERL LL 

RRIRQGLERA LL 

RRIRQGLERA LI 

RRIRQGLERS LL 

RRIRQGAERI LV 

RRIRQGLERS LL 

RRIRQGLERA LL 

RRIRQGFERA LL 



Table 13. HIV Nef Sequence Alignment 
GCG Multiple Sequence File. 
Written by Omiga 1.1 



Name : 


00BW0762_ 


1 


SEQ 


ID 


NO : 


636 


Len 


: 232 


Check : 


3461 


Weight 


: 1 . 


0 0 


Name : 


00BW0768_ 


2 


SEQ 


ID 


NO : 


637 


Len 


: 232 


Check : 


5650 


Weight 


: 1 . 


00 


Name : 


00BW0874_ 


2 


SEQ 


ID 


NO : 


638 


Len 


: 232 


Check : 


3483 


Weight 


: 1 . 


00 


Name : 


00BW1471_ 


2 


SEQ 


ID 


NO : 


639 


Len 


: 232 


Check : 


9491 


Weight 


: 1 . 


00 


Name : 


00BW1616_ 


2 


SEQ 


ID 


NO : 


640 


Len 


: 232 


Check: 


1504 


Weight 


: 1 . 


00 


Name : 


00BW1686_ 


8 


SEQ 


ID 


NO : 


641 


Len 


: 232 


Check : 


1380 


Weight 


: 1 . 


00 


Name : 


00BW1759_ 


3 


SEQ 


ID 


NO : 


642 


Len 


: 232 


Check : 


5319 


Weight 


: 1 . 


00 


Name : 


00BW1773_ 


2 


SEQ 


ID 


NO : 


643 


Len 


: 232 


Check : 


156 


Weight 


: 1 . 


00 


Name : 


00BW1783_ 


5 


SEQ 


ID 


NO : 


644 


Len 


232 


Check : 


8063 


Weight 


: 1 . 


00 


Name : 


00BW1795_ 


6 


SEQ 


ID 


NO : 


645 


Len 


232 


Check : 


3123 


Weight 


: 1 . 


00 


Name : 


00BW1811_ 


3 


SEQ 


ID 


NO : 


646 


Len 


232 


Check: 


4460 


Weight 


: 1 . 


00 


Name : 


0 0BW18 5 9_ 


5 


SEQ 


ID 


NO: 


647 


Len 


232 


Check : 


9116 


Weight 


1 . 


00 


Name : 


00BW1880__ 


2 


SEQ 


ID 


NO : 


648 


Len 


232 


Check : 


43 02 


Weight 


1 . 


00 


Name : 


00BW1921_ 


1 


SEQ 


ID 


NO: 


649 


Len 


232 


Check: 


2 73 7 


Weight 


1 . 


00 


Name : 


OOBW2 03 6_ 


1 


SEQ 


ID 


NO: 


650 


Len 


232 


Check : 


4558 


Weight 


1 . 


00 


Name : 


00BW2063_ 


6 


SEQ 


ID 


NO: 


651 


Len 


232 


Check: 


1020 


Weight 


1 . 


00 


Name : 


0 0BW2 0 8 7_ 


2 


SEQ 


ID 


NO: 


652 


Len 


232 


Check: 


7532 


Weight 


1 . 


00 


Name : 


00BW2127_ 


2 


SEQ 


ID 


NO: 


653 


Len 


232 


Check: 


3425 


Weight 


1 . 


00 


Name : 


00BW2128_ 


3 


SEQ 


ID 


NO: 


654 


Len 


232 


Check: 


5136 


Weight 


1 . 


00 


Name : 


00BW2276_ 


7 


SEQ 


ID 


NO: 


655 


Len 


232 


Check : 


3623 


Weight 


1 . 


00 


Name : 


00BW3819_ 


3 


SEQ 


ID 


NO: 


656 


Len 


232 


Check: 


993 


Weight 


1 . 


00 


Name : 


00BW3842_ 


8 


SEQ 


ID 


NO: 


657 


Len 


232 


Check : 


6030 


Weight 


1 . 


00 


Name : 


00BW3871_ 


3 


SEQ 


ID 


NO: 


658 


Len 


232 


Check : 


3547 


Weight 


1 . 


00 


Name : 


00BW3876_ 


9 


SEQ 


ID 


NO: 


659 


Len 


232 


Check: 


1951 


Weight 


1 . 


00 


Name : 


00BW3886_ 


8 


SEQ 


ID 


NO: 


660 


Len 


232 


Check: 


3786 


Weight 


1 . 


00 


Name : 


00BW3891_ 


6 


SEQ 


ID 


NO: 


661 


Len 


232 


Check: 


3655 


Weight 


1 . 


00 


Name : 


00BW3970_ 


2 


SEQ 


ID 


NO: 


662 


Len 


232 


Check : 


8913 


Weight 


1 . 


00 


Name : 


00BW5031_ 


1 


SEQ 


ID 


NO: 


663 


Len 


232 


Check: 


2223 


Weight 


1 . 


00 


Name : 


96BW01B21 




SEQ 


ID 


NO: 


664 


Len 


232 


Check: 


2176 


Weight 


1 . 


00 


Name : 


96BW0407 




SEQ 


ID 


NO: 


665 


Len 


232 


Check : 


5261 


Weight 


1 . 


00 


Name : 


96BW0502 




SEQ 


ID 


NO: 


666 


Len 


232 


Check: 


333 


Weight 


1 . 


00 


Name : 


96BW0 6_J4 




SEQ 


ID 


NO: 


667 


Len 


232 


Check : 


5784 


Weight 


1 . 


00 


Name : 


96BW11_06 




SEQ 


ID 


NO: 


668 


Len 


232 


Check : 


4950 


Weight 


1 . 


00 


Name : 


96BW1210 




SEQ 


ID 


NO: 


669 


Len 


232 


Check : 


6118 


Weight 


1 . 


00 


Name : 


96BW15B03 




SEQ 


ID 


NO: 


670 


Len 


232 


Check: 


5089 


Weight 


1 . 


00 


Name : 


96BW16_26 




SEQ 


ID 


NO: 


671 


Len 


232 


Check: 


3957 


Weight 


1 . 


00 


Name : 


96BW17A09 




SEQ 


ID 


NO: 


672 


Len 


232 


Check : 


1945 


Weight 


1 . 


00 


Name : 


96BWM01_5 




SEQ 


ID 


NO: 


673 


Len 


232 


Check : 


5827 


Weight 


1 . 


00 


Name : 


96BWM03_2 




SEQ 


ID 


NO: 


674 


Len 


232 


Check : 


2303 


Weight 


1 . 


00 


Name : 


98BWMC12_ 


2 


SEQ 


ID 


NO: 


675 


Len 


232 


Check: 


2423 


Weight 


1 . 


00 


Name : 


98BWMC13_ 


4 


SEQ 


ID 


NO: 


676 


Len 


232 


Check : 


4043 


Weight 


1 . 


00 


Name : 


98BWMC14_ 


a 


SEQ 


ID 


NO: 


677 


Len 


232 


Check : 


3568 


Weight 


1 . 


00 


Name : 


98BWM014_ 


1 


SEQ 


ID 


NO: 


678 


Len 


232 


Check: 


4909 


Weight 


1 . 


00 


Name : 


98BWM018_ 


d 


SEQ 


ID 


NO: 


679 


Len 


232 


Check: 


3505 


Weight 


1 . 


00 


Name : 


98BWM03 6_ 


a 


SEQ 


ID 


NO: 


680 


Len 


232 


Check: 


6393 


Weight 


1 . 


00 


Name : 


9 8BWM03 7_ 


d 


SEQ 


ID 


NO: 


681 


Len 


232 


Check: 


1912 


Weight 


1 . 


00 


Name : 


99BW3932_ 


1 


SEQ 


ID 


NO: 


682 


Len 


232 


Check : 


19 


Weight 


1 . 


00 


Name : 


99BW4642_ 


4 


SEQ 


ID 


NO: 


683 


Len 


232 


Check: 


6848 


Weight 


1 . 


00 


Name : 


99BW4745_ 


8 


SEQ 


ID 


NO: 


684 


Len 


232 


Check : 


938 


Weight 


: 1 . 


00 


Name : 


99BW4754_ 


7 


SEQ 


ID 


NO: 


685 


Len 


232 


Check : 


1379 


Weight 


: 1 . 


00 


Name : 


99BWMC16 


8 


SEQ 


ID 


NO: 


686 


Len 


: 232 


Check : 


4222 


Weight 


: 1 . 


00 


Name : 


A2_CD_97CD 


SEQ 


ID 


NO: 


687 


Len 


: 232 


Check: 


2359 


Weight 


: 1 . 


00 


Name : 


A2_CY_94CY 


SEQ 


ID 


NO : 


688 


Len 


232 


Check: 


5163 


Weight 


: 1 . 


00 


Name : 


A2D 97KR 


SEQ 


ID 


NO: 


689 


Len 


: 232 


Check : 


9468 


Weight 


: 1 . 


00 


Name : 


A2G_CD_97C 


SEQ 


ID 


NO: 


690 


Len 


: 232 


Check: 


4189 


Weight 


: 1 . 


00 


Name : 


A_BY_97BL0 


SEQ 


ID 


NO: 


691 


Len 


: 232 


Check : 


2590 


Weight 


: 1 . 


00 



244 



Name : 


A JvE QZ 3 


SEQ 


ID 


TvT/ftj . 

WU : 


C Q ft 

o y z. 


Len : 


0 o ft 

2 3 2 


cnecK : 


ft C C ft 

2 Db2 


Weight : 


i . 


n n 
u u 


Name : 


A bh bbob y 




XJJ 


j<xr\ . 
Sskj : 




Len : 


O 1 o 
Z j5 Z 


Check : 


y z ft b 


weignL : 


1 . 


n n 


Name : 


7\ t- i O 'Oft ft C! 

A SE SE725 


C" T7" /ft 

bEy 


T T\ 

ID 


>Tift . 


o y 4 


Len : 


ft O ft 

2 3 2 


cnecK : 


yob 


We icjht : 


1 . 


n n 
u u 


Name : 


7\ pn T7» ft C "3 

A SE bE/D j 


OT/ft 

bby 


TTV. 

_LD 


JMU : 


C Q C 

o y d 


Len : 


O 1 o 
2 3 2 


LxieCK : 


ID 3 O 


weight. : 


i . 


n n 
u u 


Name : 


A bE bEobJ 


C?"C/ft 


-r t\ 

J.D 


XT/ft . 


tZ Q C 

o y o 


Len : 


ft o o 
Z 3 Z 


Check : 


ft c n 
z b 0 3 


weignu : 


i • 


o n 
u u 


Name : 


A bE bEoby 


O T7/ft 
bEU 


T T\ 

ID 


JNU : 


/TOT 

by/ 


Len : 


2 3 2 


cnecK : 


ft *3 ft ft 

Z 3 Z / 


T*7 "1 "l^ 4— a 

weignu : 


i . 


n n 
u u 


Name : 


A__SE_UGSEo 


SEQ 


ID 


NO : 


b y o 


Len : 


ft o ft 
2 3 2 


Check : 


y b 3 o 


Weight : 


i . 


u u 


Name : 


7\ T Tf« ft ft T T/™* ft 

A__UG_ 9 2 UG 0 


SEQ 


ID 


NO : 


d y y 


Len : 


ft o ft 

2 3 2 


cnecK : 


ft ^ ft i 
2 621 


Weight : 


l • 


u u 


Name : 


7V T T/~« T T A C C 

A UG__U4 5 5 


bEQ 


ID 


NO : 


«-» ft ft 

/ 00 


Len : 


ft ~i ft 
2 3 2 


Check : 


ft ft Q il 

2 0 o4 


weignu : 


1 . 


o u 


Name : 


7\ ~T~ "KT ft 1 "5 ft 

AC_IN_2 13 0 


SEQ 


ID 


NO : 


'i ft i 

7 01 


Len . 


ft ^ ft 

2 3 2 


cnecK : 


ft /I ft c 

2 4 0 6 


weignu : 


1 . 


d, n 
u u 


Name : 


7V f~* TV TaT ft ft TV T«7 

AC RW 9 2 RW 


bEQ 


TT\ 

ID 


TVT/*\ . 

NO : 


*7 ft ft 

/ 02 


Len . 


ft "5 ft 

2 3 2 


cnecK : 


3 ft ft 1 


weignt : 


1 . 


u u 


Name : 


AC oh b E y 4 




±u 


"KT/ft . 

JNJO . 


"7 A ^ 
/ O -5 


Len 


Z 3 Z 


Check : 


J T O O 


Ta7 CV T /^Vl T" • 


X • 


n n 


Name : 


ACD bE bEo 


bEQ 


ID 


NO : 


*7 ft /t 

/ 04 


Len 


ft *3 ft 

2 3 2 


Check : 


jUID 


Ta7 T /^f T* • 

we lyiit. . 


1 . 


n n 


Name : 


ACG_BE VI 1 


bhy 


ID 


WO : 


H ft C 

/0b 


jjen . 


ft "5 O 
Z 3 Z 


tnecK : 


c ft ft /r 
jUUO 


T*I A T /~1 Vl T" • 

wc lyiiL . 


1 • 




Name : 


7V T", C~* XT' (-1 T~1 f~ r\ 

AD SE SE69 


bEQ 


ID 


NO : 


•7 ft c 

/ Oo 


Len • 


ft o ft 
2 3 2 


Check : 




Ta7 a i /~rVv +~ • 

we ign u : 


1 • 


n, n 
u u 


Name : 


AJJ bE bE / 1 


bhy 


ID 


NO : 


/ 0 / 


T an 

Len 


z 3 z 


LIieCK . 


"? o ^ o 
z z o z 


TjJo "i <ft*Vi t" • 


1 • 


n n 


Name : 


ADHK N CJ y 7 


SEQ 


ID 


NO : 


■7 ft O 
/ 0 O 


Len : 


ft "3 ft 

2 3 2 


Check : 


Q H C 

o / o b 


we ignt ; 


1 . 


n n 

U VJ 


Name : 


AD K__CD_MALi 


SEQ 


ID 


XT/ft, . 

NO : 


T ft Q 

/ o y 


Len : 


ft o ft 
2 3 2 


Check : 


d o y / 


we lync . 


1 < 


u u 


Name : 


AG__BE_VT 1 1 


SEQ 


ID 


NO : 


710 


Len : 


ft o ft 
2 3 2 


Check : 


64 / 1 


we ignu : 


1 . 


u u 


Name : 


AG_NG__ 9 2 NG 


SEQ 


ID 


NO : 


711 


Len : 


232 


Check : 


ft O Q ft 

2 o o 0 


Weight : 


1 - 


A A 
0 0 


Name : 


AGHU_GA_V I 


SEQ 


ID 


NO : 


712 


Len • 


232 


Check : 


Q ft C O 

y 0 b 3 


Weight : 


1 - 


A A 

0 0 


Name : 


Tv /ITT /"*»T\ ry ft 

AGU CD Z 3 2 


SEQ 


ID 


NO : 


713 


Len : 


ft *2 ft 
2 3 2 


Check : 


C ft "3 


We ight : 


1 . 


A A 


Name : 


TV T TV T»7 TV T*7 "1 

AJ BW BW2 1 


SEQ 


ID 


NO : 


714 


Len : 


ft o ft 
2 3 2 


Check : 


ft Q >1 ft 

3 o4z 


we ign u : 


1 . 


A A 


Name : 


TV TV TT T 7T_T 

B_AU_VH 


bEQ 


ID 


NO : 


/ lb 


Len : 


ft "3 ft 

Z 3 Z 


LIieCK : 


O ft 6 C3 


we lgnt i 


-l 

1 • 


A A 


Name : 


TV fVtCI TV X A ft 

B CN RL42 


SEQ 


ID 


NO : 


716 


T ATI . 

Len : 


ft O ft 

2 3 2 


Check : 


y 3 6 6 


we lgriL : 


1 . 


A A 
U U 


Name : 


TV T\TT> m ^ 

B DE D31 


O T7 1 

bEQ 


ID 


NO : 


hit 

/ 1 / 


Len , 


ft o ft 
z 3 Z 


Check : 


ft Q Q Q 

o y o y 


TaTa n #ft"h t- • 


1 • 


A A 


Name : 


T» TM? TT7\ "KT 

B DE HAN 


<!>"C/ft. 

SEQ 


ID 


NO : 


7 lo 


Len 


ft o ft 
2 3 2 


Check : 


C o 
b 6 3 


we ignt. : 


1 . 


A A 


Name : 


TV TTl TV TTVTi ft 

B FR HXB2 


SEQ 


ID 


NO : 


/ iy 


Len 


ft O ft 

2 3 z 


Check : 




we lgnc, j 


1 . 


A A 
U U 


Name : 


B_GA_OYI 


SEQ 


ID 


NO : 


72 0 


Len 


ft "3 ft 

2 3 2 


Check : 


b b 1 1 


We ight 


1 . 


A A 
U U 


Name : 


B GB CAM1 


SEQ 


ID 


NO : 


721 


Len 


ft *5 ft 

2 32 


Check : 


/I ft ft Q 

4 / / y 


We ight 


1 . 


ft ft 
0 O 


Name : 


B_GB_GB 8 


SEQ 


ID 


NO : 


722 


Len 


ft O ft 

2 32 


Check : 


"t "1 ft Q 

1 12 o 


Weight 


1 . 


A A 
0 O 


Name : 


B GB MANC 


SEQ 


ID 


NO : 


72 3 


Len 


ft O ft 

2 32 


Check : 


ft Q Q C 

Z o o b 


We ight 


1 . 


A A 
0 U 


Name : 


T^TV T.T T-T 

B KR WK 


SEQ 


ID 


NO : 


724 


Len 


ft O ft 

2 3 2 


Check : 


QQ1 C 

y y ib 


we lgnc 


± . 


A A 


Name : 


TV XTT ~> ft ft ft 7\ 

B NLi 3 2 02 A 


SEQ 


ID 


NO : 


72 5 


Len 


ft O. ft 

Z j Z 


Check : 


JlJD 


TaTaA 1 ^r"V^ *f~ 

we ignt 


j. . 


A A 


Name : 


B TW TWCYS 


SEQ 


ID 


XT/"\ . 

NO : 


>~7 n /r 
/ZD 


Len 


Z 3 Z 


LnecK : 


TOI 1 

Z Z ± j. 


we igxit. 


i . 


A A 


Name : 


TV TIP TV 

B US BC 


SEQ 


ID 


NO : 


7 27 


Len 


ft ^ ft 
Z 3 Z 




j ift b 


we ignu 


i . 


A A 


Name : 


TV TTp T\T_n ft o 

B US DH12 3 


SEQ 


ID 


XT/"*\ . 

NO : 


■"7 ft O 


Len 


O "I o 


LnecK : 


/ u ± y 


we ignt 


i . 


A A 


Name : 


tv TTP T'nnc c 

B US JRCSF 


SEQ 


ID 


NO : 


*7 ft Q 

/ z y 


Len 


O 7. O 
Z O Z 


Check : 


/I ft Q Q 
ft U i7 17 


we ignt. 


i > 


A A 


Name : 


B US MNCG 


SEQ 


ID 


NO : 


73 0 


Len 


z 3 Z 


Check : 


/I 1 T7 
ft 1 J / 


weignt 


1 . 


A A 


Name : 


B_US_P 8 96 


SEQ 


ID 


NO : 


7 31 


Len 


ft O ft 

Z 3 Z 


v^necK : 


/l ^1 c 
4 4 u b 


weignt 


1 . 


A A 
O U 


Name : 


B_US_RF 


SEQ 


ID 


NO : 


732 


Len 


ft O ft 

2 3 2 


LneCK : 


4 b 0 


TaTa -I /-»Vi +- 

weignu 


1 . 


A A 
0 0 


Name : 


B_US_SF2 


SEQ 


ID 


NO : 


73 3 


Len 


ft Q ft 

2 3 2 


Check : 


C/l 1 i 

b4 13 


weignu 


1 . 


A A 
U U 


Name : 


B US WEAU1 


SEQ 


ID 


NO : 


7 3 4 


Len 


ft O ft 

2 3 2 


Check : 


b 3 3 b 


Weight 


1 . 


A A 

0 u 


Name : 


B_US_WR2 7 


SEQ 


ID 


NO : 


73 5 


Len 


ft o ft 

: 2 3 2 


LnecK : 


i ft ft ft 
3 / z 0 


Weight 


1 . 


A A 

o o 


Name : 


B_US_YU2 


SEQ 


ID 


NO : 


736 


Len 


ft "3 ft 

: 2 3 2 


cnecK : 


y y4 3 


weignu 


1 . 


ft ft 
0 0 


Name : 


BF1_BR_93B 


SEQ 


ID 


NO : 


737 


Len 


ft ft 
: 2 3 2 


LnecK : 


3 b y o 


weignu 


1 . 


A A 

o u 


Name : 


C_J3R_92BR0 


SEQ 


ID 


NO : 


73 8 


Len 


ft o ft 

: 2 3 2 


Check : 


"3 Q n Q 

3 y 0 o 


r*Tj=i A /-t Vv 4- 

weignu 


-1 

1 . 


A A 

0 0 


Name : 


C_BW_96BW0 


SEQ 


ID 


NO : 


73 9 


Len 


ft ft 
: 2 3 2 


LnecK : 


3 o o O 


we ignu 


1 . 


A A 
O U 


Name : 


C BW 96BW1 


SEQ 


ID 


NO : 


74 0 


Len 


ft -a *5 
: 2 3 z 


Check : 


ft b ft z 


T*7 Cb *i rt n ^ 

we lync 


1 

: i . 


A A 


Name : 


C BW_96BW1 


SEQ 


ID 


NO : 


741 


Len 


ft o ft 
: 2 3 2 


Check : 


a i t q 
6 1 1 o 


Ta7 ^— ^ i 4~ 

we lgnc 


. 1 . 


A A 

o o 


Name : 


C_BW_96BW1 


SEQ 


ID 


NO : 


742 


Len 


ft *5 ft 

: 2 3 2 


LnecK : 


r A Q Q 

b o o y 


weignu 


: l . 


A A 

0 0 


Name : 


C_ET_ETH2 2 


SEQ 


ID 


NO : 


743 


Len 


o i o 
Z 3 Z 


LnecK : 


*7 A A 
/ ft ft 


TaT a t /"rVv t 1 

we ignu 


: i . 


A A 


Name : 


C IN 9ilNl 


bby 


ID 


NO : 


T/l /I 
/ ft 4 


Len 


• z o z 




-? *± J 


Weight 


T 

• X • 




Name : 


C_IN_93IN9 


SEQ 


ID 


NO: 


745 


Len 


: 232 


Check : 


1241 


Weight 


: 1 . 


00 


Name : 


C_IN_93IN9 


SEQ 


ID 


NO: 


746 


Len 


: 232 


Check : 


9885 


Weight 


: 1 . 


00 


Name : 


C_IN_94IN1 


SEQ 


ID 


NO: 


747 


Len 


: 232 


Check : 


6448 


Weight 


: 1 . 
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SEQ ID NO 1 50 

636 00BW0762_1 MGGKWSKSS . IVGWPAVRER IR....RTDP AAEGVG 

637 00BW0768_2 MGGKWSKSSI V.GWPEVRER IRR . . TEP AAEGVG 

638 00BW0874_2 MGGKWSKSS . LTGWPAVRER IR .... RTEP AAEGVG 

639 00BW1471_2 MGGKWSKSS. IVGWPAVKER IRR . . TNPR TERAAVGVG 

640 00BW1616 2 MGNKWSKSS . IVGWPAVRDR MRR..AEP AAEGVG 
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641 00BW1686_8 MGGKWSKRS . KADWPAVREK LR .... TTEP AAEGVG 

642 00BW1759_3 MGNKWSKS WPAVRER IRR . . TRPAR GNE P AAEGVG 

643 00BW1773_2 MGSKWSKSSI V.GWPKVRET IRR..TEP AAEGVG 

644 00BW1783_5 MGNKWSKS WPAIRER IRR . . TNPAA ERTRAAEGVG 

645 00BW1795_6 MGGKWSKSS . WGWPAIRER MRR TEPAAEGVG 

646 0 0BW1811__3 MGGKWSKSC. KIGWPAVRER MRR TEPAVEGVG 

647 00BW1859_5 MGGKWSKSG. KVGWPEVRER MRR . . TRPAA EGG DSAAEGVG 

648 00BW1880_2 MGGKWSKSS. LVGWPAVRER IRT . . TAP 

649 00BW1921_1 MGGKWSKSS. IVGWPAVRER MR .... KTEP AAEGVG 

650 00BW2036__1 MGGKWSKSS. IVGWPAVRER IRR TEPAAEGVG 

651 00BW2063_6 MGGKWSKSSI I . GWPAVRER MRK . . AEP AAEGVG 

652 00BW2087_2 MGSKWSKSS . IVGWPAVRER IRR . . T RTEPAAEGVG 

653 00BW2127_2 MGGKWSKSSI I.GWPAIRER IRR . . TEP AAEGVG 

654 00BW2128_3 MGSKWSKCSI I . GWPAVRER IRR.. AEP AAVGVG 

655 00BW2276_7 MGSKWSKC. . SGWPDVRER MRR . . ATPAA EAGRA. . .AP AAEGAAPGVG 

656 00BW3819_3 MGSKWSKCSI V.GWPDVRER MRR . . ARPAV RERRRQTE PA AEGVAAEGVG 

657 00BW3 842_8 MGGKWSKGR. IVGWPAVRER MRR TEPAAEGVG 

658 00BW3871_3 MGSKWSKRS . IVEWPAVRER LR . . . . KTEP AAEGVG 

659 00BW3876_9 MGGKWSKSS. IVGWPAVRER IRQ . . TGAR AAEGVG 

660 00BW3886_8 MGGKWSKSS. IVGWSAVRER MK . . . . RTEP AAEGVG 

661 00BW3891_6 MGGKWSKSS. IVGWPTVRER MRR . . TQP AAEGVG 

662 00BW3 970_2 MGSKWSKRS. TAGWPAVRER MRR . . TQPAA EG TQS AAEGVG 

663 00BW5031_1 MGGKWSKSS. LVGWPEVRDR IRR..TDP AAEGVG 

664 96BW01B21 MGGKWSKSSI V . GWPAVRER IRR .. TEP AAEGVG 

665 96BW0407 MGGKWSKSSI V. GWPAVRER MRR. .AEP AAEGVG 

666 96BW0502 MGGKWSK. . . CSGWPAVRER MRR . . TRPAV EGR TE S AAEGVG 

667 96BW06_J4 MGGKWSKSS. IVGWPAVRER IR....RTDP PAEGVR 

668 96BW11_06 MGGKWSKSSI I.GWPAIRER IRR . . TEPAA ER V . . GAAAEGVG 

669 96BW1210 MGNKWSKG WPAVRDR IRR. . TEPAT EP AAEGVG 

670 96BW15B03 MGGKWSKSS. IVGWPAVRER IRR TEPAAEGVG 

671 96BW16_26 MGGKWSK WPAVRER MRR. . TR VG 

672 96BW17A09 MGXKWSKRS . IVGWPNVRER IRR . . TNPLT ER EAERAAVGVG 

673 96BWM01_5 MGSKWSKSSI I . GWPAVRER IRK. . TEPRK TEPAAEGVG 

674 96BWM03_2 MGGKWSKSS. IVGWPAVRER MRR . . TRPGA AE GVG 

675 98BWMC12_2 MGSKWSKSS. 1 1 GWPAVRER MR .... RTEP AAEGVG 

676 98BWMC13_4 MGGKWSKSS. IIGWPAVRER MRR TEPAAEGVG 

677 98BWMC14_a MGGKWSKSS. LVGWPDVRER IR....KPRP KP AAEGVG 

678 98BWM014_1 MGSKLSKSK. IVGWPAIRER LR RTEPAAEGVG 

679 98BWM018_d MGGKWSKSS. IVGWPAVRER IRQ . . TDPRE RI R QTE P AAEGVG 

680 9 8BWM03 6_a MGGKWSKSSI V. GWPAVRER IRR. . TEPRR AEPAAEGVG 

681 98BWM03 7_d MGGKWSKSS. IVGWPEVRER LR .... RTAP AAEGVG 

682 9 9BW3 93 2_1 MGGKWSKRKI V . QWPTVRER LRR . .TEP AEGVG 

683 99BW4642_4 MGGKWSKSS. IVGWPAVRER IRR.. TQPAA EG VG 

684 9 9BW4 74 5_8 MGSKLSKSC . TAGWPTVRER IRQ. . AEP AAEGVG 

685 99BW4754_7 MGGKWSKSS. IVGWANVRER MRR TEPAAVGVG 

686 99BWMC16_8 MGNKWSKS WPAVRER IRR. . TEPAV RV R RTEPAAEGVG 

687 A2_CD_97CD MGGKWSKRT. IVGWPEIRER MRR. . TPPAA EG VR PTPPAAEGVG 
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688 A2_CY_94CY MGGKWSKRS . IPGWPAIRER MRRTPPTAQR TE AVSPAAPGVG 

689 A2D 97KR MGGKWSKRS . LPGWPAIRER MRRTPPAAER TP PAA.AAEGVG 

690 A2G_CD_97C MGSKWSKSS . IVGWPAVRAR IR . . . QTPP AAEGVG 

691 A_BY_97BL0 XXGKWSKSS . IXXWPQVXER IRRAPAP AARXVG 

692 A_KE_Q2 3 MGGKWSKSS . IVGWPEIRER MRRAPP AAPGVG 

693 A_SE_SE659 MGGKWSKSS . IVGWPEIRER MRRAPS AAAPGVG 

694 A_SE_SE725 MGSKWSKSS. IVGWREVRER LRQTLAAARG VG 

695 A_SE_SE753 MGGRWSKSR. IVGWPEVRER IRRAPP AATGVG 

696 AJSE_SE853 MGGKWSKRS. KEGWSEVREK IRQT PPAAKGVG 

697 A_SE_SE889 MGGKWSKSS. IVGWPKVRER MARTPP AAKGVG 

698 A_SE_UGSE8 MGNKWSK GWPEVRER I RQARAPAHT PAPTAATGVG 

699 A_UG_92UG0 MGNKWSKSC . IVGWPEVRER IRQTPTAARE RTR QAPTAAKGVG 

700 A_UG_U4 55 MGGKWSKKS . RVEWPEVRKR MRETPA AAKGVG 

701 AC_IN_213 0 MGGKWPKSS. WGWPEVRER IRRTPA AAPGVG 

702 AC_RW_92RW MGSKWSKCSP V.GWPAVRER LRQ . . TEP AAEGVG 

703 AC_SE_SE94 MGGKWSKSS. IIGWPQIRER IRRTPP AATGVG 

704 ACD_SE_SE8 MGGKWLKSS I V.GWPAVRER IRR . . TEP AAEGVG 

705 ACG_BE_VI1 MGGKWSKRS. KVEWPQVRER MRQ..TPIAA EA EG . . .AAAEGVG 

706 AD_SE_SE69 MGGKWSKSS. IVGWPAVRER IKR..T DP AAEGVG 

707 AD_SE_SE71 MGGKWSKSS. IVGWPEVRER MRRARAP S AAPGVG 

708 ADHK_NO_97 MGGKWSKSS . IVGWPAIRER MRR . . AEP AAEGVG 

709 ADK_CD_MAL MGGKWSKSS. IVGWPKIRER IRRTPPTETG VGAVSQD 

710 AG_BE_VI11 MGGKWSKSS. PVGWSRVRER MRR . . TPPAA EG AAAEGVG 

711 AG_NG_ 9 2 NG IGGKWSKSS . IVGWPAVRER IR . . . QTP PAEGVG 

712 AGHU_GA_VT MGGEWSRSS . IVGWSTIRER MRRAEP AAAGVG 

713 AGU_CD_Z3 2 MGNKWSKG WPAVRER IRQ. . TPPAP P AAEGVG 

714 AJ_BW_BW21 MGSNWSKS . S IIGWPQVRER MKR AP A P ....AAEGVG 

715 B_AU_VH MGGKGSKRI . RSEWPTVRER I IQ . . AEPAA AG VG 

716 B_CN_RL42 MGGKWSKHS . MFGWPSVRER MKR.. AEPAA DG VG 

717 B_DE_D31 MGGKWSKSS. WGWPAIRER MK RAE P AAEGVG 

718 B_DE_HAN MGGKWSK. . . CSGWPTVRER MKQAEP EPAADGVG 

719 B_FR_HXB2 MGGKWSKSS. VIGWPTVRER MR RAE P AADRVG 

720 B_GA_OYI MGGKWSKCS . MKGWPTIRER MKR..AELQP PE P AAEGVG 

721 B_GB_CAM1 MGGKWSKRS. LGGWSAVRER MQR..AEP RAE P AAEGVG 

722 B_GB_GB8 MGGKLSKRS . MFGWS RVRDR MQQ..AEP AAEGVG 

723 B_GB_MANC MGGKWSKSR. KIGWPTVRER MKQ..VDPAE EGR KK QAEPAAEGVG 

724 B_KR_WK MGGKWSKRS. VPGWNTIRKR MRR.. AEPAA EG VG 

725 B_NL_3202A MGGKWSKSS. WGWPAIRER MK RAEPAADGVG 

726 B_TW_TWCYS MGGKWSKRS. IPGWSNIRER IRQ . . AEPA AADGVG 

727 B_US_BC MGGKWSKRM. EGGWHAVRER MR RAE P AADGVG 

728 B_US_DH12 3 MGGKLSKCG. GVGWS TVRER MRR.. AEPAA DR EP.AVGVG 

729 B_US_JRCSF MGGKWSKHS. VPGWSTVRER MRR . . AEPAT DR VR QTEPAAVGVG 

730 B_US_MNCG MGGKWSKR . . VTGWPTVRER MRR. . AEP AEL AADGVG 

731 B_US_P8 96 MGGKWSKRR. AEGWQTIRER MRRAEPA EPAADGVG 

732 B_US_RF MGGKWSKSK. MGGWPAVRER MQK. .AEPAA DG VG 

733 B_US_SF2 MGGKWSKRS. MGGWSAIRER MRR. . AEP RAEPAADGVG 

734 B US WEAU1 MGGIWSKRS . GSGWPAIRER MKR. .AEPAA EG ■ VG 
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735 B_US_WR2 7 MGGKWSKRS . VGGWPAIRER MX RAEPAAEGVG 

736 B_US_YU2 MGGKWSKRS. MAGWPTVRER MRR . . AEPAA ER MR RAEPAADGVG 

737 BF1_BR_93B MGSKWSKSS . IVGWPAIRER LRQ . . TP PAAEGVG 

738 C_BR_92BR0 MGNKWSKCST V . GRPAIRER MRR . . . AP AAEGVG 

739 C_BW_96BW0 MGGKWSKSSI V . GWPAVRER MRR- . TEP AAEGVG 

740 C_BW_96BW1 MGGKWSKRS K I . EWPTIRDR MRR . . TEPAA EG V . . GAAAEGVG 

741 C_BW_96BW1 MGNKWSKG WPAVRDR IRR..TEPAT E PAAEGVG 

742 C_BW_96BW1 MGGKWSKSS . IVGWPAVRER IRR TE PAAEGVG 

743 C_ET_ETH22 MGGTMSKCSP V.GWPAIRER IRR. . AAP AAEGVG 

744 C_IN_93IN1 MGGKWSKCSI V.GWPAIRER MRR. . AEP AAEGVG 

745 C_IN_93IN9 MGGKWSKCSI V.GWPDIRER MRR. . TQP AAEGVG 

746 C_IN_93IN9 MGGKWSKCSI V. GWPAVRER MRR. .TEP AAEGVG 

747 C_IN_94IN1 MGGKWSKCSI V.GWPEIRER MRR. .TQP AADGVG 

748 C_IN_95IN2 MGGKWSKCSI V.GWPDIRER MRR. .TEP AAEGVG 
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NKGENNCLLH 
RE. . DNS LLH 
TEGENNSLLH 
NEGENNSLLH 
NEGENNSLLH 
NKGENNCLLH 
NAGENNCLLH 
NEGENNCLLH 
NTGENNS LLH 
NEGENNRLLH 
NEGEN . CLLH 
NGGEDNCLLH 
NQGENHCLLH 
NEGENNCLLH 
NEGEDNCLLH 
NEGEDNCLLH 
NEGENNCLLH 
NEGEDNCLLH 
NKGEDNCLLH 



PICQHGIEDP 
PICQHGMEDD 
PICQHGMDDE 
PICQHGMDDE 
PICQHGMDDE 
PMCQHGMDDE 
PMCQHGMDDE 
PICQHGMDDE 
PICQHGMDDE 
PMCQHGMDDE 
PICQHGMDDE 
PICQHGVDDE 
PVCQHGMEDE 
PLSQHGMEDE 
PMCQHGMDDK 
PMSQHGIEDE 
PISQHGMEDE 
PMHQHGMEDT 
PICQHGMDDE 
PMCQHGMEDE 
PIS QHGMED A 
PICQHGMGDT 
PICQHGLEDA 
PICQQGMDDG 
PMS QHGMDDD 
PLCQHGMEDE 
PMSLHGMEDK 
PMSQHGADDP 
PMS LHGMDD P 
PAS LHGTEDT 
PVS LHGMDD P 
PIS LHGMDD P 
PMSQHGMDDP 
PMSQHGIEDP 
PMSLHGMDDP 
PMNLHGMDDP 
PMSQHGMDDP 
PMSQHGMDDP 
PMSQHGMDDP 
PISLHGMEDP 
PMSQHGMDDP 
PMSQH.MDDP 
PANQHGVEDS 
P I CLHGMDDP 
PMS LHGMEDA 
PMS LHGMDDH 
PMSQHGMDDP 
PMSQHGMDDP 
PMSQHGMEDE 
PMS LHGMEDS 
PMS LHGMEDA 
P I AQHGMEDE 
PMSQHGIEDA 
PMSQHGMDNP 
PAS LHGMEDE 
PVCQHGMEDE 
PVCQHGMDDE 
PVCQHGMEDE 
PVCQHGMEDD 
PVCQHGMEDD 
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CRF01_AE_C 
CRF01_AE_C 
CRF01_AE_C 
CRF01_AE_T 
CRF01__AE_T 
CRF01_AE_T 
CRF01_AE_T 
CRF01_AE_T 
CRF01_AE_T 
CRF02_AG_F 
CRF02_AG_F 
CRF02_AG__G 
CRF02_AG_N 
CRF02_AG_S 
CRF02_AG_S 
CRF03_AB_R 
CRF0 3_AB_R 
CRF04_cpx_ 
CRF04_cpx__ 
CRF04_cpx_ 
CRF05_DF_B 
CRF05_DF_B 
CRF06_cpx_ 
CRF06_cpx_ 
CRF06_cpx_ 
CRF06_cpx_ 
CRFll_cpx_ 
CRFll_cpx_ 
D_CD_84ZR0 
D_CD_ELI 
D_CD_NDK 
D_UG_94UG1 
F1_BE_VI85 
F1_BR_93BR 
F1_FI_FIN9 
F1_FR_MP41 
F2_CM_MP2 5 
F2KU_BE_VI 
G_BE_DRCBL 
G_NG_92NG0 
G_SE_SE616 
H_BE_VI9 91 
H_BE_VI9 97 
H_CF_90CF0 
J_SE_SE702 
J_SE_SE7 8 8 
K__CD_EQTB1 
K_CM_MP5 3 5 
N_CM_YBF3 0 
O_CM_ANT7 0 
0_CM_MVP51 
0__SN_MP12 9 
O_jSN_MP13 0 
U CD 83C 



TPGPGIRYPL 
TPGPGVRYPL 
TPGPGTRYPL 
TPGPGIRYPL 
TPGPGIRYPL 
TPGPGIRYPL 
TPGPGIRFPL 
TPGPGIRFPL 
TPGPGVRLPL 
TPGPGTRYPL 
TPGPGTRYPL 
TPGPGTRFPL 
TPGPGTRFPL 
TPGPGTRFPL 
TPGPGIRYPL 
. . . PGIRFPL 
TPGPGIRFPL 
TPGPGERFPL 
TPGPGERFPL 
TPGPGTRFPL 
TPGPGIRYPL 
TPGPGTRYPL 
TPGPGTRFPL 
TPGPGIRYPL 
TPGPGIRYPL 
TPGPGIRYPL 
TPGPGVRYPL 
TPGPGIRYPL 
TPGPGIRYPL 
TPGPGIRYPL 
TPGPGIRYPL 
TPGPGIRYPL 
TPGPGIRYPL 
TPGPGIRYPL 
TPGPGVRYPL 
TPGPGIRFPL 
TPGPGPRFPL 
TPGPGIRYPL 
TPGPGTRVPL 
TPGPGTRLPL 
TPGPGTRFPL 
TPGPGERYPL 
TPGPGEGYPL 
TPGPGERFPL 
TPGPGTXYPL 
TPGPGIRYPL 
TPGPGIRYPL 
TPGPGIRYPL 
TPGPGIRYPV 
TPGPGTRFPL 
TPGPGPRFPL 
TPGPGPRFPL 
TPGPGTRFPL 
TPGPGIRYPL 



CFGWCYKLVP 
CFGWCFKLVP 
CFGWCYKLVP 
CFGWCFKLVP 
CFGWCFKLVP 
CFGWCFKLVP 
CFGWCFKLVP 
CFGWCFKLVP 
CFGWCFKLVP 
TFGWCFNLEP 
TFGWCFKLEP 
TFGWCFKLVP 
TFGWCFKLVP 
TFGWCFKLVP 
TFGWCYKLVP 
TFGWCYKLVP 
TFGWCYKLVP 
CFGWCFKLVP 
CFGWCFKLVP 
CFGWCFKLVP 
TLGWCFKLVP 
TFGWCFKLVP 
TFGWCYKLVP 
TFGWCYKLVP 
TFGWCYKLVP 
TFGWCFKLVP 
CFGWCYKLVP 
CFGWCYKLVP 
TFGWCFELVP 
TFGWCYELVP 
TFGWCFQLVP 
TFGWCFELVP 
TLGWCFKLVP 
TMGWCFKLVP 
TFGWCFKLVP 
TFGWCFKLVP 
TFGWCFKLVP 
CFGWCFKLVP 
TFGWCFKLVP 
TFGWCFKLVP 
TFGWCFKLVP 
TFGWCFKLVP 
TFGWCFKL I P 
TFGWCFKLVP 
TFGWCFKLVP 
TFGWCYKLVP 
TFGWCYKLVP 
TFGWCYKLVP 
TFGWCFKLVP 
TFGWLFKLVP 
TFGWLFKLVP 
TFGWLFKLVP 
TFGWLFKLVP 
TFGWPFKLVP 



VD . PKEVEED 
VD . PREVEED 
VD . PREVEED 
VD . PREVEED 
VD . PREVEED 
VD . PREVEED 
VD . PREVEED 
VD . QREVEED 
VD . PREVEED 
ID . PAEIEEA 
MD . PAEVEEA 
MD . PKAVEEA 
MD . PAEVEEA 
MD . PADIEKD 
MD . PAEVEEA 
VD . PAEVEEA 
VD . PDEVEEA 
VD . PQEVEEA 
VD . PQEVEEA 
VD . PQEVEEI 
VN . PEEVEKA 
VD . PEEVEKA 
VD . PEEVEEL 
VD . PREVEEE 
VD . PREVEED 
VD . PKEVEEE 
VD . PREVEEA 
VD . PREVEEA 
VD . PEWEKA 
VD . PQEVEED 
VD . PQEVEEA 
ME . PKEVEEN 
VD . PEEVEKA 
VD . PEEVEKA 
VE . PEEVEKA 
VD . PDEVEKA 
VD . PEEVEKA 
MD . PQEVEEA 
ME . PSEVEEA 
MD . PAEIEEA 
MD . PAEVEEA 
VD . PQDVEKA 
VD . PQEVERA 
VN . PQEVEQA 
VD . PSEVEEA 
VD . PSEVEEA 
VD . PREVEEA 
VD . PAEVEET 
LS . AEEVEEA 
VSEEEAERLG 
VSAEEAERLG 
VSEAEAEELG 
VSEAEAEELG 
VD . PKEVEEA 



NKDESNCLLH 
NKGENNCLLH 
NKGENNCLLH 
NKGENNCLLH 
NKEENNCLLH 
NKGENNCLLH 
NKGENNCLLH 
NKGENNCLLH 
NKGENNSLLH 
NKEENNSLLH 
NKGENNSLLH 
TEGENNSLLH 
NEGENNSLLH 
TEGENNSLLH 
NQGENNS LLH 
TEGENNSLLH 
TEGENNSLLH 
TEGENTCLLH 
NEGENNCLLH 
TAGEDNCLLH 
NEGEDNCLLH 
NEGENKCLLH 
TKGENNCLLH 
TKGENNSLLH 
TKGENNCLLH 
TKGENXSLLH 
NEGENNCLLH 
NEGENNCLLH 
TEGEDNCLLH 
TEGETNSLLH 
TEREDNCLLH 
TEGEDNCLLH 
NEGENNCLLH 
NEGENNCLLH 
NEGENNCLLH 
NEGENNCLLH 
NEGENNCLLH 
NVGENNSLLH 
NKGENNSLLH 
NKGENISLLH 
NKGENNSLLH 
NEGENNSLLH 
NEGENNCLLY 
NEGENNSLLH 
NEGENNCLLH 
NEGENNCLLH 
TEGENNCLLH 
TEGEDNCLLH 
NEGDNNALLH 
NTCERANLLH 
NTNEDAS LLH 
NKCERASLLH 
NKCDRAKLLH 
NEGENNCLLH 



PMSQHGVDDE 
PMSQHGIDDD 
PMSQHGIEDE 
PLSQHGIEDE 
PMSQHGIDDE 
PMSQHGIEDE 
PMSQHGMGDG 
PMSQHGIEDE 
PMSQHGIEDE 
PICQHGMEDE 
PICQHGMEDE 
PICQHGIEDE 
PICQHGMEDD 
PICQHGMEDE 
PICQHGMEDE 
PICQHGMDDE 
PICQHGMDDE 
PISQHGMEDE 
PISQHGMEDE 
PISQHGMEDE 
PMSLHGMEDD 
PMHQHGMDDE 
PICQHGAEDE 
PMCQHGAEDE 
PMSQHGMEDE 
PMCQHGVDDP 
PMSQHGMDDE 
PMSQHGIEDE 
PICQHGMEDE 
PICQHGMEDP 
PMCQQGMEDP 
PINQHGMEDP 
PMSQHGMEDE 
PMSQHGMEDE 
PMSQHGMEDE 
PMSQHGMDDE 
PMSLHGMEDD 
PICQHGIDDT 
PICQHGMEDE 
PICQHGMEDE 
PICQHGMEDE 
PMCQHGIEDP 
PICQHGMEDE 
PMSLHGMEDD 
PACQHGIEDE 
PICQHGIEDE 
PVNQHGMEDE 
P I NQHGMEDE 
PICQHGADDD 
PACAHGFEDT 
P ACNHGAE DA 
PACNHGFEDN 
PVCNHGFEDP 
PICQHGMDDE 



201 232 
00BW0762_1 HREVLMWKFD SSLARRHVAR E . LHPEYYKD C. 
00BW0768_2 EREVLRWKFD SSLARRHMAR E . LHPEYYKD C. 
00BW0874_2 DREVLKWQFD SSLVRRHMAR E . LHPEYYKD C. 
00BW14 71 2 DREVLKWVFD SSLARRHMAR E . LHPEYYKD C. 
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00BW1616_2 
00BW1686__8 
00BW1759_3 
00BW1773__2 
00BW1783_5 
00BW1795_6 
00BW1811_3 
0 0BW185 9_5 
00BW1880_2 
00BW1921_1 
00BW2036_1 
OOBW2063_6 
0 0BW2 087_2 
00BW2127_2 
00BW2128_3 
00BW2 2 76_7 
00BW3819_3 
00BW3842_8 
00BW3 871_3 
00BW3 8 7 6_9 
00BW3 8 8 6_8 
00BW3891_6 
00BW3970_2 
OOBW5 0 31_1 
96BW01B21 
96BW0407 
96BW0502 
96BW06_J4 
96BW11_06 
96BW1210 
96BW15B03 
96BW16_2 6 
96BW17A09 
96BWM01_5 
96BWM03_2 
98BWMC12_2 
98BWMC13_4 
98BWMC14_a 
98BWM014_1 
9 8BWM018_d 
9 8BWM03 6_a 
98BWM03 7_d 
99BW3932_1 
99BW4642_4 
99BW4745_8 
99BW4754_7 
99BWMC16_8 
A2_CD_97CD 
A2_CY_94CY 

A2D 97KR 

A2G_CD_97C 
A_BY_97BL0 
A_KE_Q2 3 
A_SE_SE659 
A_SE_SE72 5 
A_SE_SE753 
A_SE_SE853 
A_SE_SE889 
A_SE_UGSE8 
A UG 92UG0 



DREVLRWKFD 
DREVLMWKFD 
HGEVLMWKFD 
HGEVLKWKFD 
DKEVLQWKFD 
DREVLMWKFD 
HGEVLEWKFD 
EREVLRWKFD 
HKEVLRWKFD 
DREVLMWKFD 
HKEVLTWKFD 
HREVLQWKFD 
DREVLKWVFD 
EREVLQWKFD 
HGEVLMWKFD 
EREVLKWKFD 
EGEVLQWKFD 
DREVPMWKFD 
DREVLMWKFD 
DREVLRWKFD 
EREVLKWKFD 
DREVLRWKFD 
DREVLKWQFD 
DREVLRWKFD 
HREVLKWKFD 
DREVLRWKFD 
HGEVLKWKFD 
EREVLTWKFD 
HKEVLKWKFD 
DREVLKWKFD 
DKEVLMWKFD 
ERGVLKWKFD 
DREVLKWVFD 
HREVLKWKFD 
HGEVLMWKFD 
EREVLKWQFD 
GKEVLIWKFD 
DREVLMWKFD 
EKEVLKWVFD 
DREVLRWKFD 
DREVLKWEFD 
DREVLKWQFD 
DREVLKWKFD 
DREVL I WKYD 
DREVLRWKFD 
HKEVLKWKFD 
DREVLKWQFD 
EREVLKWKFD 
ERE VLRWE FD 
EREVLKWVFD 
DKQVLGWRFD 
EKEVLMWKFD 
EREVLKWKFD 
EKEVLKWKFD 
EKETLRWRFD 
EREVLKWKFD 
ERETLMWKFD 
ERETLMWKFD 
ERETLMWKFD 
EKETLRWKFD 



SSLARRHLAR 
SHLAYRHMAR 
SALARRHMAR 
SSLARRHLAR 
SSLARRHMAR 
SHLARRHTAR 
SMLARRHMAR 
SQLARRHMAR 
SSLARRHLAR 
SQLAHRHLAR 
SHLARRHMAR 
SQLARRHIAR 
SSLARRHLAR 
SLLSRRHLAR 
SHLAYRHMAR 
SSLARRHMAR 
SLLAYRHMAR 
SLLAHRHMAR 
SHLVHRHMAR 
S . LARRHIAR 
SQLAYRHMAR 
SHLARRHMAR 
ISLARRHMAR 
SELARRHIAR 
SQLARRHMAR 
SSLAHRHMAR 
SQLARRHMAR 
SHLVHRPMAR 
S QLARRHLAR 
SSLARRHLTR 
SHLARRHMAR 
SHLARRHMAR 
SHLARKHMAR 
SSLARRHMAR 
SQLARRHMAR 
SSLARRHMAR 
SHLARRHMAR 
SQLARRHIAR 
SSLARRHVAR 
SSLARRHMAR 
I RLAHTHMAR 
SSLAHRHVAR 
SMLARRHMAR 
SQLARRHMAR 
SHLARRHMAR 
SHLARRHMAR 
SSLARRHMAR 
SRLALRHLAR 
RSLARRHRAR 
SHLALVHKAR 
SS LARRHIAR 
SRLALKHRAR 
SRLALKHRAR 
SRLALKHLAC 
SRLALRHRAQ 
SRLALKHRAQ 
SKLALKHRAH 
S RLALTHRAR 
PHLAFKHRAF 
SSLARVHKAR 



E.LHPEYYKD C. 
E . LHPEYYKD C. 
E.LHPEYYKD C. 
E.KHPEFYKD C. 
E.LHPEYYKD C. 
E.LHPEFYKD CR 
E.LHPEYYKD C. 
E.LHPEYYKD C. 
E.LHPEYYKD C. 
E.KHPEWYKD C. 
E.LHPEYYKD C. 
E . RHPEYYKD C. 
E.KHPEFYKD C. 
IXIHAEYYKD C. 
E.KHPEFYKD C. 
E.LHPEYYKA C. 
E . QHPEYYKD C. 
E.LHPGYYKD C. 
E.LHPEYYKG C. 
E.LHPEYYKN C. 
E.IHPEYYKD C. 
E.LHPEWYKD C. 
E . LHPEWYKD . . 
E.RHPEFYKD C. 
E.LHPEYYKD C. 
E.LHPEYYKD C. 
E.LYPEYYKD C. 
E . IHPEYYKD C . 
E.LHPEFYKD C. 
E . KHPEYYKD C. 
E.LHPEYYKD C. 
E.LHPEYYKD C. 
E.LHPEYYKN C. 
E.LHPEFYKD C. 
E.LHPEYYKD C. 
E.LHPEYYKD C. 
E.LHPEFYKD C. 
E . IHPEYYKD C . 
E.LHPEFYKD C. 
E.LHPEYYKD C. 
Q.LHPEFYKN C. 
E.LHPEYYKD C. 
E.LHPEFYKD C. 
E.LHPDYYKD C. 
E.LHPEFYKD C. 
E.LHPEFYKD C. 
E.LHPEYYKD C. 
E.QHPEFYKD C. 
E.LHPEYYKD C. 
E.LHPEFYKD C. 
E. KHPEYYKD C. 
E.LHPEFYKD C. 
E.LHPEWYKD C. 
E.KHPEFYKD C. 
E.MHPEFYKD C. 
E.LHPEFYKD C. 
E.LHPEYFKN C. 
E.LHPEFYKD C. 
E . LHPEYYKN . . 
E.LHPEFYKD C. 
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A_UG_U4 5 5 
AC_IN_213 0 
AC_RW_92RW 
AC__SE_SE94 
ACD_SE_SE8 
ACG_BE_VI1 
AD_SE_SE6 9 
AD_SE_SE71 
ADHK_NO_97 
ADK_CD_MAL 
AG_BE_VI11 
AG_NG_92NG 
AGHU_GA_VI 
AGU_CD_Z3 2 
AJ_BW_BW2 1 
B_AU_VH 

B_CN_RL4 2 
B_DE_D31 
B_DE_HAN 

B_FR_HXB2 
B_GA__OYI 

B_GB_CAM1 
B_GB_GB 8 

B_GB_MANC 
B_KR_WK 
B_NL_3 2 02A 
B_TW_TWCYS 
B_US_BC 
B_US_DH12 3 
B_US_JRCSF 

B_US_MNCG 

B_US_P8 96 
B_US_RF 
B_US_SF2 
B_US_WEAU1 

B_US_WR2 7 
B_US_YU2 
BF1_BR_93B 
C_BR_92BR0 
C_BW_96BW0 
C_BW_96BW1 
C_BW_96BW1 
C_BW_96BW1 
C_ET_ETH22 
C_IN_93IN1 
C_IN_93IN9 
C_IN_93IN9 
C_IN_94IN1 
C_IN_95IN2 
CRF01_AE_C 
CRF01_AE_C 
CRF01_AE_C 
CRF01_AE_T 
CRF01_AE_T 
CRF01_AE_T 
CRF01_AE_T 
CRF01_AE_T 
CRF01_AE_T 
CRF02_AG_F 
CRF0 2 AG F 



EKEVLMWKFD 
YGEVLQWKFD 
DREVLKWKFD 
ERETLVWRFD 
DKEVLRWKFD 
DREVLVWRFD 
EREVLMWRFN 
EKEVLKWQFD 
EXEVLMWRFD 
EREVLKWKFD 
EREVLVWKFD 
DREVLVWRFD 
EREVLMWKFD 
EREVLMWKFD 
DREVLMWKFD 
EKEVLMWKFD 
EREVLMWKFD 
EREVLVWRFD 
EREVLKWKFD 
EREVLEWRFD 
EKEVLVWKFD 
EKEVLMWKFD 
EKEVLVWKFN 
EKEVLVWKFD 
EGEVLVWRFD 
EREVLEWRFD 
EKEVLVWRFD 
EREVLEWRFD 
EKEVLLWKFD 
EKEVLVWKFD 
EREVLVWKSD 
ERQVLVWRFD 
EKEVLVWKFD 
EKEVLVWRFD 
EKEVLMWKFD 
EKEVLVWKFD 
EREGLEWRFD 
DREILQWRFD 
HREVLQWKFD 
DGEVLRWKFD 
HKEVLKWKFD 
DREVLKWKFD 
DKEVLMWKFD 
DREVLKWKFD 
HREVLKWKFD 
HREVLQWKFD 
HREVLQWKFD 
HREVLMWK. . 
HNEVLVWKFD 
EREVLMWKFD 
EREVLMWKFD 
EREVLMWKFD 
EREVLMWKFD 
EREVLMWKFD 
EREVLIWKFD 
EREVLMWKFD 
EREVLMWKFD 
EREVLIWKFD 
DREVLVWRFD 
DREVLVWRFD 



STLALKHRAY E. 
SHLAYKHQAR E. 
SHLAHRHMAR E. 
SRLALKHLAR E. 
SQLARRHMAR E. 
SRLALKHIAK E. 
SRLAFEHKAH Q. 
SRLALKHLAR E. 
SRLAFKHRAR E. 
SSLALRHRAR E. 
SMLAFKHRAR E. 
SSLARRHIAR E. 
SSLAREHVAR K. 
SSLARKHLAR E. 
SSLARRHLAR E. 
SRLAVHHMAR E. 
SRLAIHHMAR E. 
SRLAFKHMAR E. 
SHLAFHHKAR E. 
SRLAFHHVAR E. 
SRLAFRHMAR E. 
SRLAFHHMAR E. 
SRLAFHHMAR E. 
SRLAFHHVPD E. 
SRLAFHHMAR E. 
SRLAFHHMAR E. 
STLAFHHRAR E. 
SRLAFHHMAR E. 
SRLAYHHMAR E . 
SKLALHHVAR E. 
SHLAFQHYAR E . 
SRLAFHHVAR E. 
SRLAFHHVAR E. 
SKLAFHHMAR E. 
SKLAFHHVAR E. 
SRLAFHHKAR E. 
SRLAFHHVAR E. 
SRLAFHHMAR E. 
SLLARRHMAR E . 
SHLAHRHMAR E. 
SQLARRHLAR E. 
SSLARRHLTR E. 
SHLARRHMAR E. 
SHLARRHMAR E. 
SQLARRHMAR E. 
SLLAHRHRAR E. 
SHLAHRHMAR E. 
. QLAHRHIAR E. 
SQLAHKHRAR E. 
SSLARRHIAR E. 
SSLARRHIAR E. 
SSLARRHIAR E. 
S ALAR KH TAR E. 
STLARKHIAR E. 
SALARRHIAR E. 
SALARKHIAR E. 
SALARKHVAR E. 
SSLARKHLAR E. 
S S LARTHRAR E 
SSLARRHIAR E 



LHPEFYKD . . 
RHPEFYKD C. 
LHPEYYKD C. 
KHPEFYKD C. 
MHPEYYKD C. 
KHPEYFKD C. 
LHPEYYKD C. 
KHPEFYKD C. 
LHPEFYKD C. 
QHPEYYKD C. 
LHPEYYKD C. 
QHPEYYKD C. 
LYPEFFKD C. 
. MHPEFYKD . . 
.KHPEFYKD C. 
. LHPEYYKN . . 
. MHPEYHKD C. 
. LHPEYYKN . . 
.LHPEYYKD C. 
. LHPEYFKN C. 
. VHPEYYKD C. 
.KHPEFYKD C. 
.LHPEFYKD C. 
.LHPEYYKD C. 
. KHPEYYKD C. 
.LHPEYYKD C. 
. LHPEYYKX C. 
. LHPEYYKN R. 
.LHPEYYKN C. 
.LHPEYYKD C. 
.LHPEYYKN C. 
.LHPEYFKN . . 
.KHPEYYKD C. 
.LHPEYYKD C. 
. LHPEYFKD C. 
.LHPEYYKN . . 
.LHPEYYKN . . 
.LHPEYYKD C. 
.LHPEYYKD C. 
.LHPEYYKD C. 
.LHPEFYKD C. 
.KHPEYYKD C. 
.LHPEYYKD C. 
.LHPEYYKD C. 
.LHPEFYKD C. 
.LHPEFYKD C. 
.LHPEYYKD C. 
.LHPEFYKD C. 
. LHPEFYNK DC 
. LRPEYYKD C. 
.LHPEYYKD . . 
.LHPEYYKD C. 
. LHPEYYKD C. 
. QHPEFYKD C. 
. LRPEFYKD C. 
. MHPEYYKD C. 
.QHPEYYKD C. 
.LHPEYYKD C. 
.LHPEYYKD C. 
.RHPEFYKD C. 
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CRF02_AG_G 
CRF02_AG_N 
CRF02_AG_S 
CRF02_AG_S 
CRF03_AB_R 
CRF03_AB_R 
CRF04_cpx_ 
CRF04_cpx_ 
CRF04_cpx_ 
CRF05_DF_B 
CRF05_DF_B 
CRF06_cpx_ 
CRF06_cpx_ 
CRF06_cpx_ 
CRF06_Cpx_ 
CRFll_cpx_ 
CRFll_Cpx_ 
D__CD_84ZR0 
D_CD_ELI 
D_CD_NDK 
D_UG_94UG1 
F1_BE_VI85 
F1_BR_93BR 
F1_FI_FIN9 
F1_FR_MP41 
F2_CM_MP25 
F2KU_BE_VI 
G__BE_DRCBL 
G_NG_92NG0 
G_SE_SE616 
H_BE_VI991 
H_BE_VI997 
H_CF_90CF0 
J_SE_SE7 02 
J_SE_SE7 8 8 
K_CD_EQTB1 
K__CM_MP53 5 
N_CM_YBF3 0 
O_CM_ANT7 0 
0_CM_MVP51 
0_SN_MP12 9 
O_SN_MP13 0 
U CD 83C 



DREVLVWRFD 
DREVLIWRFD 
DREVLVWRFD 
DKEVLVWRFD 
EKEVLMWKFD 
EKEVLMWKFD 
EREVLKWKFD 
EREVLKWKFD 
EREVLKWKFD 
DREVLQWKFD 
DGEVLRWKFD 
EREVLKWKFD 
EGEVLMWKFD 
EREVLMWKFD 
EXEVLMWKFD 
EREVLKWVFD 
DREVLRWKFD 
EKEVLVWRFN 
ERQVLKWRFN 
ERQVLMWRFN 
EREVLVWRFN 
DREVLRWKFD 
DKEVLKWEFD 
DREVLRWKFD 
DREVLRWEFD 
DKEVLKWQFD 
EREVLVWKFD 
DGEVLVWRFD 
DREVLVWRFN 
DREVLVWRFD 
EREVLMWKFD 
EGEVLMWKFD 
GREVLMWKFD 
EREVLKWKFD 
EREVLQWKFD 
HREVLKWKFD 
HRE I LMWKFD 
HKEVLVWRFD 
HKE I LMWKFD 
HGEILKWQFD 
HGQILKWQFD 
HKEMLKWQFD 
EKEVLMWKFD 



SSLAFTHRAR 
S RLAFRHTAR 
SRLAFTHKAR 
S RLAFRHTAR 
SRLALTHRAR 
SRLALTHRAR 
SRLAYKHVAR 
SRLAFKHIAR 
SLLAYRHMAR 
SSLALRHIAR 
SSLALKHIAR 
SSLARRHIAR 
SSLARRHIAR 
SSLARRHTAR 
SSLARRHIAX 
SSLARKHIAR 
SSLARRHIAR 
SRLAFEHKAK 
SRLAFEHKAR 
SRLALEHKAR 
SRLAFEHKAK 
SSLALRHIAR 
SRLALRHIAR 
SRLALKHIAR 
SRLAFRHIAR 
SRLALRHIAR 
SRLALKHLAR 
SSLARRHLAR 
SSLARRHLAR 
SSLARRHIAR 
SRLALRHRAK 
SRLAFTHTAR 
SRLALTHLAR 
SSLARRHIAR 
SSLARRHIAR 
SSLARKHVAR 
SSLARRHVAR 
SSLARRHVAR 
RSLGNTHVAM 
RSLGLTHIAL 
RSLGSTHVAM 
RSLGSTHVAL 
SSLARRHLAR 



E.MHPEFYKD C. 

E . LHPEYYKD C. 

E.MHPEFYKD CX 

E. LHPEYYKD C. 

E.LHPEFYKD C. 

E . LHPEFYKD C. 

E.LHPEFYKD C. 

E.LHPEFYKD C. 

E.LHPEFYKD C. 

E . RHPEFYQD . . 

E . RRPEFYQD . . 

E.KHPEFYKD C. 

E.LHPDFYKD C. 

E.MHPEFYKD C. 

E.XHPEFXKD C. 

E . LHPDFYKD . . 

E . LHPDFYKD . . 

E.KYPEYFKN C. 

E . MHPEFYKN . . 

E.LHPEFYKD C. 

M.KHPEYYKD C. 

E . RHPEFYQD . . 

E . RHPEYYQD . . 

E . RHPEFYRD . . 

E . KHPEFYQN . . 

E . RHPEYYKD . . 

E . KHPEYYKD C. 

E. LHPEYYKD C. 

E. LHPEYYKD C. 

E. LHPEYYKD C. 

E.LHPEFYKD C. 

E.KHPEFYKD C. 

V.KHPEY.KD C. 

E.LHPEFYKD C. 

E.LHPEFYKD C. 

E.MHPEYYKD . . 

E . LHPDYYKD . . 

E.LHPEFYKN C. 

ITHPELFQKD . . 

QKHPELFPSN . . 

VTN PEL FNKD . . 

ITHPELFLKD . . 

E.LHPEFYKD C. 
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Table 14. HIV Pol Sequence Alignment 
GCG Multiple Sequence File. 
Written by Omiga 1.1 



Name : 


OOBW0762_ 


1 


SEQ 


ID 


NO : 


803 


Len : 


1046 


Check : 


4376 


Weight : 


1 . 


00 


Name : 


00BW0768_ 


2 


SEQ 


ID 


NO : 


804 


Len : 


1046 


Check : 


8430 


Weight : 


1 . 


00 


Name : 


O0BW0874_ 


2 


SEQ 


ID 


NO: 


805 


Len : 


1046 


Check: 


8925 


Weight : 


1 . 


00 


Name : 


00BW1471_ 


2 


SEQ 


ID 


NO: 


806 


Len : 


1046 


Check : 


1324 


Weight : 


1 . 


00 


Name : 


00BW1616_ 


2 


SEQ 


ID 


NO: 


807 


Len : 


1046 


Check: 


935 


Weight : 


1 . 


00 


Name : 


00BW1686_ 


8 


SEQ 


ID 


NO: 


808 


Len : 


1046 


Check : 


8131 


Weight : 


1 . 


00 


Name : 


00BW1759_ 


3 


SEQ 


ID 


NO : 


809 


Len : 


1046 


Check : 


579 


Weight : 


1 . 


00 


Name : 


00BW1773_ 


2 


SEQ 


ID 


NO: 


810 


Len : 


1046 


ChecK: 


1975 


Weight : 


1 . 


00 


Name : 


00BW1783_ 


5 


SEQ 


ID 


NO : 


811 


Len : 


1046 


Check: 


216 


Weight : 


1 . 


00 


Name : 


00BW1795_ 


6 


SEQ 


ID 


NO: 


812 


Len : 


1046 


Check: 


5932 


Weight : 


1 . 


00 


Name : 


00BW1811_ 


3 


SEQ 


ID 


NO : 


813 


Len : 


1046 


Check : 


6525 


Weight : 


1 . 


00 


Name : 


00BW1859_ 


5 


SEQ 


ID 


NO: 


814 


Len : 


1046 


Check : 


2879 


Weight : 


1 . 


00 


Name : 


00BW1880_ 


2 


SEQ 


ID 


NO: 


815 


Len : 


1046 


Check: 


7093 


Weight : 


1 . 


00 


Name : 


00BW1921_ 


1 


SEQ 


ID 


NO: 


816 


Len : 


1046 


Check: 


2524 


Weight : 


1 . 


00 


Name : 


00BW2036_ 


1 


SEQ 


ID 


NO: 


817 


Len : 


1046 


Check: 


8279 


Weight : 


1 . 


00 


Name : 


00BW2063_ 


6 


SEQ 


ID 


NO: 


818 


Len : 


1046 


Check: 


3935 


Weight : 


1 . 


00 


Name : 


OOBW2087_ 


2 


SEQ 


ID 


NO: 


819 


Len : 


1046 


Check: 


7898 


Weight : 


1 . 


00 


Name : 


00BW2127_ 


2 


SEQ 


ID 


NO: 


820 


Len : 


1046 


Check: 


728 


Weight : 


1 . 


00 


Name : 


00BW2128_ 


3 


SEQ 


ID 


NO: 


821 


Len : 


1046 


Check: 


5356 


Weight : 


1 . 


00 


Name : 


00BW2276_ 


7 


SEQ 


ID 


NO: 


822 


Len : 


1046 


Check : 


9456 


Weight : 


1 . 


00 


Name : 


00BW3819_ 


3 


SEQ 


ID 


NO: 


823 


Len : 


1046 


Check : 


6369 


Weight : 


1 . 


00 


Name : 


00BW3842_ 


8 


SEQ 


ID 


NO: 


824 


Len : 


1046 


Check : 


4573 


Weight : 


1 . 


00 


Name : 


00BW3871_ 


3 


SEQ 


ID 


NO: 


825 


Len : 


1046 


Check : 


6948 


Weight : 


1 . 


00 


Name : 


00BW3876_ 


9 


SEQ 


ID 


NO: 


826 


Len : 


1046 


Check : 


6609 


Weight : 


1 . 


00 


Name : 


00BW3886_ 


8 


SEQ 


ID 


NO: 


827 


Len : 


1046 


Check : 


8244 


Weight : 


1 . 


00 


Name : 


0 0BW3 8 91_ 


6 


SEQ 


ID 


NO: 


828 


Len : 


1046 


Check : 


5718 


Weight : 


1 . 


00 


Name : 


00BW3970___ 


2 


SEQ 


ID 


NO: 


829 


Len : 


1046 


Check : 


3940 


Weight : 


1 . 


00 


Name : 


00BW5031_ 


1 


SEQ 


ID 


NO: 


830 


Len : 


1046 


Check : 


2442 


Weight : 


1 . 


00 


Name : 


96BW01B21 


SEQ 


ID 


NO: 


831 


Len : 


1046 


Check: 


2358 


Weight : 


1 . 


00 


Name : 


96BW0407 




SEQ 


ID 


NO: 


832 


Len : 


1046 


Check : 


8537 


Weight : 


1 . 


00 


Name : 


96BW0502 




SEQ 


ID 


NO: 


833 


Len : 


1046 


Check : 


3948 


Weight : 


1 . 


00 


Name : 


96BW06 J4 




SEQ 


ID 


NO: 


834 


Len : 


1046 


Check: 


7173 


Weight : 


1 . 


00 


Name : 


96BW11 06 


SEQ 


ID 


NO: 


835 


Len : 


1046 


Check: 


973 


Weight - 


1 . 


00 


Name : 


96BW1210 




SEQ 


ID 


NO: 


836 


Len : 


1046 


Check : 


5817 


Weight 


1 . 


00 


Name : 


96BW15B03 




SEQ 


ID 


NO: 


837 


Len : 


1046 


Check : 


5157 


Weight 


1 . 


00 


Name : 


96BW16_26 


SEQ 


ID 


NO: 


838 


Len : 


1046 


Check: 


3303 


Weight 


1 . 


00 


Name : 


96BW17A09 


SEQ 


ID 


NO: 


839 


Len : 


1046 


Check : 


1256 


Weight 


1 . 


00 


Name : 


96BWM01_5 




SEQ 


ID 


NO: 


840 


Len : 


1046 


Check : 


5593 


Weight 


1 . 


00 


Name : 


96BWM03_2 




SEQ 


ID 


NO: 


841 


Len : 


1046 


Check : 


3661 


Weight 


1 . 


00 


Name : 


98BWMC12_ 


2 


SEQ 


ID 


NO: 


842 


Len : 


1046 


Check : 


7159 


Weight 


1 . 


00 


Name : 


98BWMC13_ 


4 


SEQ 


ID 


NO: 


843 


Len : 


1046 


Check: 


3254 


Weight 


1 . 


00 


Name : 


98BWMC14_ 


a 


SEQ 


ID 


NO: 


844 


Len : 


1046 


Check : 


5638 


Weight 


1 . 


00 


Name : 


98BWM014_ 


1 


SEQ 


ID 


NO: 


845 


Len : 


1046 


Check : 


7680 


Weight 


1 . 


00 


Name : 


98BWM018_ 


d 


SEQ 


ID 


NO: 


846 


Len : 


1046 


Check : 


1619 


Weight 


1 . 


00 


Name : 


98BWM03 6_ 


a 


SEQ 


ID 


NO: 


847 


Len : 


1046 


Check : 


8852 


Weight 


: 1 . 


00 


Name : 


98BWM037_ 


'd 


SEQ 


ID 


NO: 


848 


Len : 


1046 


Check: 


4750 


Weight 


: 1 . 


00 


Name : 


99BW3932_ 


1 


SEQ 


ID 


NO : 


849 


Len : 


1046 


Check: 


5391 


Weight 


; 1 . 


00 


Name : 


99BW4642_ 


*4 


SEQ 


ID 


NO: 


850 


Len : 


1046 


Check : 


1514 


Weight 


: 1 . 


00 


Name : 


99BW4745_ 


^8 


SEQ 


ID 


NO: 


851 


Len : 


1046 


Check : 


52 


Weight 


: 1 . 


00 


Name : 


99BW4754_ 


\l 


SEQ 


ID 


NO: 


852 


Len : 


1046 


Check : 


4905 


Weight 


: 1 . 


00 


Name : 


99BWMC16 


8 


SEQ 


ID 


NO: 


853 


Len : 


1046 


Check: 


1544 


Weight 


: 1 . 


00 


Name : 


A2__CD_97CD 


SEQ 


ID 


NO : 


854 


Len : 


1046 


Check : 


9703 


Weight 


: 1 . 


00 


Name : 


A2_CY_94CY 


SEQ 


ID 


NO : 


855 


Len : 


1046 


Check : 


3235 


Weight 


: 1 . 


00 


Name : 


A2D 97KR 


SEQ 


ID 


NO: 


856 


Len : 


1046 


Check : 


3776 


Weight 


: 1. 


00 


Name -. 


A2G_CD_97C 


SEQ 


ID 


NO: 


857 


Len : 


1046 


Check : 


2059 


Weight 


: 1. 


00 


Name : 


A_BY_97BL0 


SEQ 


ID 


NO: 


858 


Len : 


1046 


Check: 


2724 


Weight 


: 1. 


00 



262 



Name : 


A Jvb Qz o A 


bE<J 




T\TA . 


acq 

o d y 


L6n : 


T O A C 


Name : 


A bb bhib D y 


O T?Oj 

bEV 


J.JJ 


XT A . 


q n 

O D U 


Lsn : 


-L U f± o 


Name : 


7\ nn c U ""7 A C 

A SE SE / zb 


bby 


TT"l 

lu 


XT A . 


obi 


Len : 


i n a c 
lUft b 


Name : 


A bE bE /b j 


CPA 

bby 


TTi 


TvT A . 


q a o 

O D Z. 


Lsn : 


t n a a 


Name : 


A bJfci obobj 


CPA 

bby 


±U 


XT A . 


Q d "5 


Lisn : 


XUfk b 


Name : 


A_bJb bboo y 


bby 


TTl 
J.JJ 


VTA . 

In vj : 


Q £ A 
O O ft 


Len : 


1 r\A C. 


Name : 


A O "C TTPCUO 

A JbJl UCjbhiO 


bby 


Tn 
±U 


VTA . 


q a ^ 

ODD 


Len : 


X U ft o 


Name : 


A T T A Q A T T A A 

a uo yz Ubu 


bby 


TTi 
J- JJ 


VTA . 

JMvj : 


a C £3 

Odd 


Len : 


j_ uft b 


Name : 


A TTr* TT/1 C C 

A_UG_U4 b 5__ 


C 1 TT" r\ 

bby 


TFi 


XT/A . 


DO / 


Len. : 


i n a c 
± U ft b 


Name : 


A A T"KT A T "3 A 


CPA 

bby 


T T^> 
11J 


VTA . 

JMU : 


oco 

ODD 


Len : 


T A £Z 

X U ft b 


Name : 


AC RW 9 z KW 


bby 


TTl 


XTA . 

JMU : 


Q £Z Q 

o o y 


Len : 


i n a c 
± U ft b 


Name : 


AL b hj b .fcj y 4 


bby 




VTA . 


OTA 

c> / u 


Len : 


J_ U fx D 


Name : 


7\ ATA O "C 1 O XT' O 

ALD bE biio 


bby 


1U 


XTA . 

jmu : 


O / ± 


Len : 


T A A (Z 
X U ft b 


Name : 


T\ AA DP TTT1 

ACCj Bhi Vll 


bby 


TA 


VTA . 

jmu : 


Q "7 *5 


Len : 


i n a fz 

± U ft D 


Name : 


AJJ bb biio y 


bby 


TTv 

XJJ 


VTA . 

JMU : 


O / J 


Len : 


i n a & 

J. U ft D 


Name : 


ATA 0"0 

AJJ bhj bJi / X 


CPA 

bby 


TA 
± JJ 


VTA . 

jmu : 


O / ft 


Len : 


1 

J. VJ ft D 


Name : 


A TMIf "RTA Q *7 

AJJHix. NO y / 


O "C A 

bby 


T TA 

-L JJ 


XT/A . 

jmu : 


o / Id 


Len : 


± Uft b 


Name : 


TV T*VL<r /lr\ TV jr TV T 

AD K_CD MALi 


O TT" A 

bby 


X TA 
ID 


XT/A . 

JMU : 


o t /r 


Len : 


±Ufl b 


Name : 


AG BE VI 11 


OT7A 

bby 


X TA 
ID 


XTA . 

JMU : 


o / / 


Len : 


*1 f\ A C 

1 0ft b 


Name : 


AG NG 92NG 


SEQ 


ID 


XTA . 

JMU : 


O / O 


Len : 


104 b 


Name : 


"7V A T TT T "TV T T T 

AGHU_GA__V I 


SEQ 


ID 


NO : 


87 9 


Len : 


104 b 


Name : 


AGU CD Z 3 2 


SEQ 


ID 


NO : 


O O A 

o o 0 


Len : 


104 b 


Name : 


TV T T"> T.T T"» T.T O "1 

A J BW_BW2 1 


SEQ 


ID 


NO : 


o o 1 


Len : 


104 b 


Name : 


TV T T T TT T TV TT* 

B AU__VH_AF 


SEQ 


ID 


NO : 


Q Q A 

o o 2 


Len : 


"1 A A £L 

104 b 


Name : 


"D AT\T T)T A A 

B CN RJj4 2 


O TP A 

SEQ 


X TA 
ID 


XTA . 


Q O *3 

o a 3 


Len : 


104 b 


Name : 


T"> T~\TT» TNT "1 TT 

B DE_D31_U 


SEQ 


ID 


XTA . 

JMU : 


O O /I 

o o4 


Len : 


10 4b 


Name : 


TD TVC UATvT TT 


bby 


X TA 
X JJ 


VTA • 

JMU : 


Q O C 

o o D 


Len : 


_L U ft O 


Name : 


"D TT»"0 TTVm 

B FR HaBz 


O "C 1 A 

bby 


X TA 

1U 


XTA . 

JMU : 


Q Q £T 
O O O 


Len : 


T A A £C 

1 u ft b 


Name : 


T3 A TV i^\V T* 

B vj A Uil 


O TT 1 A 

bby 


X TA 


XTA . 

jmu : 


o o / 


Len : 


T A A <T 

1 U 4 b 


Name : 


T3 A TJ A TV IV/r T 

B GB CAM1 


OTT" A 

SEQ 


X TA 
ID 


XTA . 

JmU : 


Q O D 

o o o 


Len : 


T A A a 

104 b 


Name : 


-i-> AT5 A t*j O A 

B GB GBo A 


SEQ 


TTA 
ID 


XTA . 

JmU : 


o a o 

o o y 


Len : 


t a a a 
104 b 


Name : 


TJ A T5 1VVI A TVT A 

B GB MAJMC 


O TT 1 A 

bby 


X TA 
ID 


XTA . 

JMU : 


QQA 

o y u 


Len : 


1 U 4 b 


Name : 


t-j Ty-p\ r.TTr T\ TT" 

B KR WK AF 


O TTI A 

bby 


X TA 
J.D 


XTA . 

JMU : 


o y j. 


Len : 


T A A C 

1 U 4 b 


Name : 


B NLi 3 2 02 A 


SEQ 


TA 

ID 


VTA . 

JMU : 


O Q O 

o y 2 


Len : 


i a a a 
10 4b 


Name : 


B TW TWCYS 


SEQ 


ID 


NO : 


O Q "3 

a y 3 


Len : 


T A A a 

104 b 


Name : 


-r-\ TTC? "O A T A 

B US_BC_JjO 


O OA 

bby 


X TA 

ID 


XTA . 

JMU : 


o y4 


Len : 


1 Uft b 


Name : 


T"> tto nui a o 
B Ub DHlz j 


O OA 

bby 


X TA 
ID 


XT/A . 

JMU : 


QQC 

c3 y o 


Len : 


J. U ft o 


Name : 


T-> TTO TDPCD 

B Ub JRCbr 


O O A 

bby 


X TA 

ID 


XT/A . 

JMU : 


Q Q d 

o y b 


Len : 


± U ft D 


Name : 


B US MNCG 


(~l TTI A 

bby 


X TA 
J.D 


XT/A « 

JMU : 


Q Q T 

o y / 


Len : 


1 U 4 b 


Name : 


T3 TTO n O A £ 

B_US P8 9o_ 


OOA 

SEy 


X TA 

ID 


XTA . 

JMU : 


Q Q Q 

o y o 


Len : 


T n A £Z 
1 O 4 b 


Name : 


t-) tto n tt» fjt n 
B Ub RF Ml 


C TTl A 

bby 


X TA 

J-D 


XT/A . 

JMU : 


Q Q Q 

o y y 


Len : 


T n A c 
1 U 4 b 


Name : 


TTO <"» T~» A Ti^ 

B US SF2 K 


SEQ 


TA 

ID 


XTA . 

JMU : 


Q A A 

y u u 


Len : 


104 b 


Name : 


B_US__WEAU1 


SEQ 


ID 


VTA . 

NO : 


901 


Len : 


104 b 


Name : 


T"» TTO T.T T"l O ^T 

B US WR2 7_ 


SEQ 


ID 


NO : 


Q A A 

y u 2 


Len : 


104 b 


Name : 


B_US_YU2 _M 


SEQ 


ID 


NO : 


903 


Len : 


1046 


Name : 


BF1__BR_93B 


SEQ 


ID 


NO : 


9 04 


Len : 


T A A a 

104b 


Name : 


C BR_92BR0 


SEQ 


ID 


NO : 


Q A C 

90b 


Len : 


T A A C 

104b 


Name : 


ft T*1 T.T T~V T.T /\ 

C BW_y6BW0 


SEQ 


ID 


NO : 


one 

y Ub 


Len : 


T A A a 

104 b 


Name : 


C_BW_96BW1 


SEQ 


ID 


NO : 


9 07 


Len : 


104 b 


Name : 


C BW 96BW1 


SEQ 


ID 


NO : 


90 8 


Len : 


i a /i a 
104 b 


Name : 


^1 T1 T.T O ^" T"V T.T 1 

C_BW_9 6BW1 


SEQ 


ID 


VTA . 

NO : 


Q A O 

y o y 


Len : 


t n a 
1 Uft b 


Name : 


C ET__ETH2 2 


SEQ 


ID 


NO : 


Q "1 A 
910 


Len : 


"1 A A c 

104b 


Name : 


T* »T /-\ T" XT 1 

C_IN_93 INI 


SEQ 


ID 


XTA . 

NU : 


Q T T 

y 1 1 


Len : 


1 Uft D 


Name : 


C_IN_93IN9 


SEQ 


ID 


NO: 


912 


Len : 


1046 


Name : 


C_IN_93IN9 


SEQ 


ID 


NO: 


913 


Len : 


1046 


Name : 


C_IN_94IN1 


SEQ 


ID 


NO: 


914 


Len : 


1046 


Name : 


C_IN_95IN2 


SEQ 


ID 


NO : 


915 


Len : 


1046 


Name : 


CRF01_AE_C 


SEQ 


ID 


NO: 


916 


Len : 


1046 


Name : 


CRF01_AE_C 


SEQ 


ID 


NO: 


917 


Len : 


1046 


Name : 


CRF01 AE C 


SEQ 


ID 


NO : 


918 


Len : 


1046 



Check: 


1835 


Weight : 


1 . 


00 


Check: 


647 


Weight : 


1 . 


00 


Check : 


263 


Weight : 


1 . 


00 


Check: 


2271 


Weight : 


1 . 


00 


Check : 


5036 


Weight : 


1 . 


00 


Check: 


8414 


Weight : 


1 . 


00 


Check : 


3268 


Weight : 


1 . 


00 


Check: 2007 Wei 


.ght : 






22 77 


We ight : 


1 m 


00 




coco 

Zj j Zj j 


Wp A f~j Vt T" • 

wciyiiL • 


1 . 


0 0 


Check : 


/roc 

*x O j 3 


Wo "1 A Vl t~ • 


1 . 


00 


Check : 


*± Z \J D 


TaJ/=» "i a rr f~ ' 


X . 


00 


Check : 


/ Z O X 


Wo "1 A Vl t~ • 

wc -Lyii u. . 


1 . 


00 


Check : 


i Ann 

J. ft U VJ 


Wo t rtVi t" « 
w t. -L y 11 1_ • 


1 . 


00 


Check : 


A^An 

ft D ft VJ 


Wo T aVi t~ • 
wciyiiL . 


1 m 


0 0 




1 fi c: 7 


Wo i nh -h - 


1 . 


0 0 


Check : 


-3 c n 9 


Wo 1' aVi t~ • 


1 . 


0 0 




Z Z> I O 


Wo "5 aVi t~ ■ 


1 # 


0 0 


Check : 


PA1 
Ci ID 


Wo "i aVi t~ « 


n 

x • 


0 0 


Check : 


y j y / 


T*7 i~L T i^fVl T - • 

we lgnc . 
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// 

SEQ ID NO 1 50 

636 00BW0762_1 MGGKWSKSS . IVGWPAVRER IR....RTDP AAEGVG 

637 00BW0768_2 MGGKWSKSSI V . GWPEVRER IRR..TEP AAEGVG 

638 00BW0874__2 MGGKWSKSS. LTGWPAVRER IR....RTEP AAEGVG 

639 00BW1471_2 MGGKWSKSS. IVGWPAVKER IRR . . TNPR TERAAVGVG 



264 



640 00BW1616_2 MGNKWSKSS . IVGWPAVRDR MRR . . AEP AAEGVG 

641 00BW1686_8 MGGKWSKRS . KADWPAVREK LR .... TTEP AAEGVG 

642 00BW1759_3 MGNKWSKS WPAVRER IRR . . TRPAR GNE P AAEGVG 

643 00BW1773_2 MGSKWSKSSI V.GWPKVRET IRR..TEP AAEGVG 

644 00BW1783_5 MGNKWSKS WPAIRER IRR . . TNPAA ERTRAAEGVG 

645 00BW1795_6 MGGKWSKSS . WGWPAIRER MRR TEPAAEGVG 

646 00BW1811_3 MGGKWSKSC . KIGWPAVRER MRR TEPAVEGVG 

647 00BW1859_5 MGGKWSKSG. KVGWPEVRER MRR . . TRPAA EGG DS AAEGVG 

648 00BW1880_2 MGGKWSKSS. LVGWPAVRER IRT . . TAP 

649 00BW1921_1 MGGKWSKSS. I VG WPAVRER MR .... KTEP AAEGVG 

650 00BW2036_1 MGGKWSKSS. IVGWPAVRER IRR TEPAAEGVG 

651 00BW2063_6 MGGKWSKSSI I . GWPAVRER MRK . . AEP AAEGVG 

652 00BW2087_2 MGSKWSKSS . IVGWPAVRER IRR..T RTE PAAEGVG 

653 00BW2127_2 MGGKWSKSSI I . GWPAIRER IRR..TEP AAEGVG 

654 00BW2128_3 MGSKWSKCSI I . GWPAVRER IRR.. AEP AAVGVG 

655 0 0BW22 7 6_7 MGSKWSKC. . SGWPDVRER MRR . . ATPAA EAGRA...AP AAEGAAPGVG 

656 0 0BW3 819_3 MGSKWSKCSI V . GWPDVRER MRR . . ARPAV RERRRQTE PA AEGVAAEGVG 

657 00BW3 842_8 MGGKWSKGR . IVGWPAVRER MRR TEPAAEGVG 

658 00BW3871_3 MGSKWSKRS . IVEWPAVRER LR . . . . KTEP AAEGVG 

659 00BW3876_9 MGGKWSKSS. IVGWPAVRER IRQ . . TGAR AAEGV G 

660 00BW3886_8 MGGKWSKSS. IVGWSAVRER MK. . . . RTEP AAEGVG 

661 00BW3891_6 MGGKWSKSS. IVGWPTVRER MRR . . TQP AAEGVG 

662 00BW3970_2 MGSKWSKRS. TAGWPAVRER MRR . . TQPAA EG TQSAAEGVG 

663 OOBW5031_1 MGGKWSKSS. LVGWPEVRDR IRR..TDP AAEGVG 

664 96BW01B21 MGGKWSKSSI V. GWPAVRER IRR . . TEP AAEGVG 

665 96BW04 07 MGGKWSKSSI V . GWPAVRER MRR. .AEP AAEGVG 

666 96BW0502 MGGKWSK. . . CSGWPAVRER MRR . . TRPAV EGR TES AAEGVG 

667 96BW06_J4 MGGKWSKSS. IVGWPAVRER IR....RTDP PAEGVR 

668 96BW11_06 MGGKWSKSSI I. GWPAIRER IRR . . TEPAA ER V . . GAAAEGVG 

669 96BW1210 MGNKWSKG WPAVRDR IRR . . TEPAT E PAAEGVG 

670 96BW15B03 MGGKWSKSS. IVGWPAVRER IRR TEPAAEGVG 

671 96BW16_26 MGGKWSK WPAVRER MRR . . TR VG 

672 96BW17A09 MGXKWSKRS . IVGWPNVRER IRR. . TNPLT ER EAERAAVGVG 

673 96BWM01_5 MGSKWSKSSI I . GWPAVRER IRK. . TEPRK TEPAAEGVG 

674 96BWM03_2 MGGKWSKSS. IVGWPAVRER MRR . . TRPGA AE GVG 

675 98BWMC12_2 MGSKWSKSS. I IGWPAVRER MR . . . . RTEP AAEGVG 

676 98BWMC13_4 MGGKWSKSS. IIGWPAVRER MRR TEPAAEGVG 

677 98BWMC14_a MGGKWSKSS. LVGWPDVRER IR . . . . KPRP KP ; . .AAEGVG 

678 98BWM014_1 MGSKLSKSK. IVGWPAIRER LR RTE PAAEGVG 

679 98BWM018_d MGGKWSKSS. IVGWPAVRER IRQ . . TDPRE RI R QTE PAAEGVG 

680 98BWM03 6_a MGGKWSKSSI V . GWPAVRER IRR . . TEPRR AE PAAEGVG 

681 98BWM03 7_d MGGKWSKSS. IVGWPEVRER LR .... RTAP AAEGVG 

682 99BW3932_1 MGGKWSKRKI V . QWPTVRER LRR..TEP AEGVG 

683 99BW4642_4 MGGKWSKSS. IVGWPAVRER IRR.. TQPAA EG VG 

684 99BW4745_8 MGSKLSKSC. TAGWPTVRER IRQ.. AEP AAEGVG 

685 99BW4 7 54_7 MGGKWSKSS. IVGWANVRER MRR TEPAAVGVG 

686 99BWMC16_8 MGNKWSKS WPAVRER IRR..TEPAV RV R RTE PAAEGVG 
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687 A2_CD_97CD MGGKWSKRT . IVGWPEIRER MRR . . TPPAA EG VR PTPPAAEGVG 

688 A2_CY_94CY MGGKWSKRS . IPGWPAIRER MRRTPPTAQR TE AVSPAAPGVG 

689 A2D 97KR MGGKWSKRS. LPGWPAIRER MRRTPPAAER TP PAA.AAEGVG 

690 A2G_CD_97C MGSKWSKSS . IVGWPAVRAR IR...QTPP AAEGVG 

691 A_BY_97BL0 XXGKWSKSS . IXXWPQVXER IRRAPAP AARXVG 

692 A_KE_Q23 MGGKWSKSS . IVGWPEIRER MRRAPP AAPGVG 

693 A_SE_SE659 MGGKWSKSS. IVGWPEIRER MRRAPS AAAPGVG 

694 A_SE_SE725 MGSKWSKSS. I VGWRE VRER LRQTLAAARG VG 

695 A_SE_SE753 MGGRWSKSR. IVGWPEVRER IRRAPP AATGVG 

696 A_SE_SE853 MGGKWSKRS. KEGWSEVREK IRQT PPAAKGVG 

697 A_SE_SE889 MGGKWSKSS. IVGWPKVRER MARTPP AAKGVG 

698 A_SE_UGSE8 MGNKWSK GWPEVRER I RQARAPAHT PAPTAATGVG 

699 A_UG_92UG0 MGNKWSKSC . IVGWPEVRER I RQTPTAARE RTR QAPTAAKGVG 

700 A_UG_U4 5 5 MGGKWSKKS. RVEWPEVRKR MRETPA AAKGVG 

701 AC_IN__213 0 MGGKWPKSS. WGWPEVRER IRRTPA AAPGVG 

702 AC_RW_92RW MGSKWSKCSP V.GWPAVRER LRQ . . TEP AAEGVG 

703 AC_SE_SE94 MGGKWSKSS. IIGWPQIRER IRRTPP AATGVG 

704 ACD_SE_SE8 MGGKWLKS S I V . GWPAVRER IRR . . TEP AAEGVG 

705 ACG_BE_VI1 MGGKWSKRS. KVEWPQVRER MRQ..TPIAA EA EG . . . AAAEGVG 

706 AD_JSE_SE69 MGGKWSKSS. IVGWPAVRER IKR..T DP AAEGVG 

707 AD_SE_SE71 MGGKWSKSS. IVGWPEVRER MRRARAP S AAPGVG 

708 ADHK_NO_97 MGGKWSKSS. IVGWPAIRER MRR..AEP AAEGVG 

709 ADK_CD_MAL MGGKWSKSS. IVGWPKIRER IRRTPPTETG VGAVSQD 

710 AG_BE_VI11 MGGKWSKSS. PVGWSRVRER MRR TPPAA EG AAAEGVG 

711 AG_NG_92NG IGGKWSKSS . IVGWPAVRER IR...QTP PAEGVG 

712 AGHU_GA_VI MGGEWSRSS . IVGWSTIRER MRRAEP AAAGVG 

713 AGU_CD_Z32 MGNKWSKG WPAVRER IRQ . . TPPAP P AAEGVG 

714 AJ_BW__BW21 MGSNWSKS . S IIGWPQVRER MKR APA P ....AAEGVG 

715 B_AU_VH MGGKGSKRI. RSEWPTVRER HQ. .AEPAA AG VG 

716 B_CN_RL42 MGGKWSKHS . MFGWPSVRER MKR.. AEPAA DG VG 

717 B_DE_D31 MGGKWSKSS. WGWPAIRER MK RAEPAAEGVG 

718 B_DE_HAN MGGKWSK... CSGWPTVRER MKQAEP EPAADGVG 

719 B_FR_HXB2 MGGKWSKSS. VIGWPTVRER MR RAEPAADRVG 

720 B_GA_OYI MGGKWSKCS . MKGWPTIRER MKR..AELQP PE P AAEGVG 

721 B_GB_CAM1 MGGKWSKRS. LGGWSAVRER MQR . . AEP RAEPAAEGVG 

722 B_GB_GB8 MGGKLSKRS . MFGWSRVRDR MQQ..AEP AAEGVG 

723 B__GB__MANC MGGKWSKSR. KIGWPTVRER MKQ . . VDPAE EGR KK QAEPAAEGVG 

724 B_KR_WK MGGKWSKRS. VPGWNT I RKR MRR .. AEPAA EG VG 

725 B_NL__3202A MGGKWSKSS. WGWPAIRER MK RAE P AADGVG 

726 B_TW_TWCYS MGGKWSKRS . IPGWSNIRER IRQ . . AEPA AADGVG 

727 B_US_BC MGGKWSKRM. EGGWHAVRER MR RAE PAADGVG 

72 8 B_US_DH12 3 MGGKLSKCG . GVGWSTVRER MRR .. AEPAA DR . . EP . AVGVG 

729 B_US_JRCSF MGGKWSKHS. VPGWSTVRER MRR . . AEPAT DR VR QTEPAAVGVG 

730 B_US_MNCG MGGKWSKR. . VTGWPTVRER MRR . . AEP AELAADGVG 

731 B_US_P8 96 MGGKWSKRR . AEGWQT I RER MRRAEPA EPAADGVG 

732 B_US_RF MGGKWSKSK. MGGWPAVRER MQK. .AEPAA DG VG 

733 B_US_SF2 MGGKWSKRS. MGGWSAIRER MRR . . AEP RAE PAADGVG 
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734 B_US_WEAU1 MGGIWSKRS . GSGWPAIRER MKR..AEPAA EG VG 

735 B_US_WR27 MGGKWSKRS . VGGWPAIRER MX RAEPAAEGVG 

736 B_US_YU2 MGGKWSKRS. MAGWPTVRER MRR..AEPAA ER MR RAE PAADGVG 

737 BF1_BR_93B MGSKWSKSS . IVGWPAIRER LRQ . . TP PAAEGVG 

738 C_BR__92BR0 MGNKWSKCST V . GRPAIRER MRR . . .AP AAEGVG 

739 C_BW_96BW0 MGGKWSKSSI V.GWPAVRER MRR . . TEP AAEGVG 

740 C_BW_96BW1 MGGKWSKRS K I . EWPTIRDR MRR . . TEPAA EG V . . GAAAEGVG 

741 C_BW_96BW1 MGNKWSKG WPAVRDR IRR . . TEPAT E PAAEGVG 

742 C_BW_96BW1 MGGKWSKSS . IVGWPAVRER IRR TE PAAEGVG 

743 C_ET_ETH22 MGGTMSKCSP V.GWPAIRER IRR..AAP AAEGVG 

744 C_IN_93IN1 MGGKWSKCSI V.GWPAIRER MRR . . AEP AAEGVG 

745 C_IN__93IN9 MGGKWSKCSI V.GWPDIRER MRR . . TQP AAEGVG 

746 C_IN_93IN9 MGGKWSKCSI V.GWPAVRER MRR TEP AAEGVG 

747 C_IN_94IN1 MGGKWSKCSI V.GWPEIRER MRR TQP AADGVG 

748 C_IN_95IN2 MGGKWSKCSI V.GWPDIRER MRR .. TEP AAEGVG 

749 CRFO 1_AE_C MGGKWSKN . R IVGWPQVRER IRR . . TP AAA EGVG 

750 CRF01_AE_C MGGKWSKSC. IVGWPQVRER IRQ. . TPVAE E R QTPAAAEGVG 

751 CRFO I_AE_C MGNKWSKS WPQIRER IRQ . . TP VAT EGVG 

752 CRF01_AE_T MGGKWSKS . S IVGWPQVREK IKQ . . TPPAA EGVG 

753 CRF01_AE_T MGGKWSKS . S IVGWPQVREK IKQ.. TPPAA EGVG 

754 CRF01_AE_T MGGKWSKS . S IVGWPQVRER IKQ.. TPPAA EGVG 

755 CRF01_AE_T MGAKWSKRG . . . . WPQVRER IRQ .. TPPAA EGVG 

756 CRF01_AE_T MGSKWSKS . S IVGWPQVREK IKQ . . TPPAT EGVG 

757 CRFO 1_AE_T MGNKWSKS WPRVRER IKQ . . TPPAA EGVG 

758 CRF02_AG_F MGGKWSKSS . IVGWPKVRER IR . . . QTPP AATGVG 

759 CRF02_AG_F MGGKWSKSS. LVGWPKVRER 1 1... QTPP AATGVG 

760 CRF02_AG_G MGGKWSKSS. IVGWPQVRER IR . . . QTPT AAKGVG 

761 CRF02_AG_N MGGKWSKSS. IVGWPKVMKR MR . . . QTPT AATGVG 

762 CRF02_AG_S MGGKWSKSS. IVGWPQIRDR IR . . . QTPP AARGVG 

763 CRF02_AG_S MGGKWSKSS. LVGWPQVRER IRRTQPTPS AAIGVG 

764 CRF0 3_AB_R MGGKWSKSS. IVGWPQVRER IRRAPAP AARGVG 

765 CRF03_AB_R MGGKWSKSS. IVGWPQIRER IRRAPAP AARGVG 

766 CRF04_cpx_ MGGKWSKSS. IVGWPEIRER MRR . . ARAEP ERMR .... RA QAEPAAAGVG 

767 CRF04_cpx_ MGGKWSKSS. LVGWPAIRER MRR.. ARAEP AA QAEPAAAGVG 

768 CRF04_cpx_ MGNKWSKS WPAVRER MRR.. ARAEP A RAE P AAVGVG 

769 CRF05_DF_B MGGKWSKSS. WGWPAIREK MRR . . TP PAAEGVG 

770 CRF0 5_DF__B MGGKWSKNR . IVGWPAIRER MRR .. TPPAA GAAAEGVG 

771 CRF0 6_cpx_ MGNKWSK GWSQVRER MRR. . TPPTE R AAEGVG 

772 CRF0 6_cpx_ MGSKWSKS . S IVGWPQVRER IRQ .. TPPTE G AAKGVG 

773 CRF06_cpx_ MGGKWSKS . S LVGWPQVRER IRQ.. TPPTE G AAEGVG 

774 CRF0 6_cpx_ MGGKWSKS . S IVGWPKVRER MRQ .. TPPAA E R QTP PAAEGVG 

775 CRFll_cpx_ MGGKWSKS. S IVGWPEIRER LRR T PPAAAADGVG 

776 CRFll_cpx_ MGGNWSKS.S IVGWPEIRER LRR T P PTAAAEGVG 

777 D_CD_84ZR0 MGGKWSKSS. IVGWPAIRER IRK . . TDPRE RR R P E PAADGVG 

778 D_CD_ELI MGGKWSKSS. IVGWPAIRER IRR..T NPAADGVG 

779 D_CD_NDK MGGKWSKSS . LVGWPAIRER IRK . . T D PAADGVG 

780 D_UG_94UG1 MGGKWSKSS. IVGWPAVRER MRR .. T E PAAEGVG 
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781 
782 
783 
784 
785 
786 
787 
788 
789 
790 
791 
792 
793 
794 
795 
796 
797 
798 
799 
800 
801 
802 



F1_BE_VI 8 5 MGGKWSKSS . I VGWPAVGER MRQ . . TP TAAEGVG 

F1_BR_93BR MGGKWSKSS . IVGWPAIRER MRR . . TPPT PPAAEGVG 

F1_FI_FIN9 MGGKWSKSS. IVGWPAIRER MRR . . PP PAAAEGVG 

F1_FR_MP4 1 MGGKWSKSS . IVGWPAVRER MRR . .TP PAAEGVG 

F2_CM_MP2 5 MGGKWSKSS . IVGWPAIRER IRR . . TP VAAEGVG 

F2KU_BE_VI MGGKWSK GWPSVRER IRR. . TPPAA P AADGVG 

G_BE_DRCBL MGNKWSKRK. VAGWPEVRER LR . . . QHPA AAEGVG 

G_NG_92NG0 MGGKWSKSS. IVGWPQIRER IR...QTPV AAEGVG 

G_SE_SE616 MGGKWSKSS. IVGWPEVRER IR...NTPT AAEGVG 

H_BE_VI991 MGGKWSKGC. ISGWPAVRER IRQ . . TEP AAEGVG 

H_BE_VI997 MGGKWSKSS. IVGWPAVRER IRR..AQP AADGVG 

H_CF_90CF0 MGGKWSKSR. MGGWSTIRER MRR. . AEP VAEGVG 

J_SE__SE7 02 MGNKWSKS WPQVRDR MRR. .A. .AP A P ... .AADGVG 

J_SE_SE788 MGNKWSKS WPQVRER MRR AP A P ....AADGVG 

K_CD_EQTB1 MGGKWSKS.S IVGWSTVRER MR KT P P AADGVG 

K_CM_MP53 5 MGGKWSKS.S IVGWPAIRER MRR . . ARPAA DR V GTQPAADGVG 

N_CM_YBF3 0 MGKIWSKSS . LVGWPEIRER MRRQTQEP AVEPAVGAG 

O_CM_ANT7 0 MGNALRKGK. FEGWAAVRER MRRTRTF P ESEPCAPGVG 

0_CM_MVP51 MGNAWSKSK. FAGWSEVRDR MRRSSS D PQQPCAPGVG 

0_SN_MP12 9 MGNVLGKDI. FKGWSAVRER MRGTS P DPEPCAPGVG 

O_SN_MP13 0 MGNVLGKDK. FKGWSAVRER MRKTS P EPEPCAPGVG 

U CD 8 3C MGNKWSKQ WPAIRER MRR.. ARPAA E P ....AADGVG 



00BW0762_1 
00BW0768_2 
00BW0874_2 
0 0BW1471_2 
00BW1616_2 
00BW1686_8 
00BW1759_3 
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00BW1783_5 
00BW1795_6 
0 0BW1811_3 
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00BW1880_2 
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00BW2036_1 
00BW2063_6 
0 0BW2 0 8 7_2 
0 0BW212 7_2 
0 0BW212 8_3 
0 0BW2 2 7 6_7 
00BW3819_3 
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00BW3 8 71_3 
00BW3 87 6_9 
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00BW3970_2 
00BW5 031_1 
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AERQ. . . 
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AERQ. . . 
DERQ. . . 
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AERQ. . . 
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VEGQG . . 
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GTLNFPQITL 
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B_US_JRCSF 

B_US_MNCG_ 

B_US_P8 96_ 

B_US_RF_M1 

B_US_jSF2_K 

BJJSJtfEAUl 

B_US_WR2 7_ 

B_US_YU2_M 

BF1_BR_93B 

C_BR_92BR0 

C_BW_96BW0 

C_BW_96BW1 

C_BW_96BW1 

C_BW_96BW1 

C_ET_ETH2 2 

C_IN_93IN1 

C_IN_93IN9 

C_IN_93IN9 

C_IN_94IN1 

C_IN_95IN2 

CRF01_AE_C 

CRF01_AE_C 

CRF01_AE_C 

CRF01_AE_T 

CRF01_AE_T 

CRF01_AE_T 

CRF01_AE_T 

CRF01_AE_T 

CRF01_AE_T 

CRF02_AG_F 

CRF02_AG_F 

CRF02_AG_G 

CRF02_AG__N 

CRF02_AG_S 

CRF02_AG_S 

CRF03_AB_R 

CRF03_AB_R 

CRF04__Cpx_ 

CRF04_Cpx_ 

CRF04_CpX_ 

CRF05_DF_B 

CRF05_DF_B 

CRF06_cpx_ 

CRF06_cpx_ 

CRF06_cpx_ 

CRF06_cpx_ 

CRFll_cpx_ 

CRFll_cpx_ 

D_CD_84ZR0 

D_CD_ELI_K 

D_CD_NDK_M 

D_UG_94UG1 

F1_BE_VI85 

F1_BR_93BR 

F1_FI_FIN9 

F1_FR_MP41 

F2 CM MP2 5 



LQVWGT DNN SLSEAG ADR. . . . QGP 

LQVWGG DNN SPSEAG AGR . . . . QGN 

LQVWGG DSN SLSEAG AEG T 

LQVWGR DSN SLSEAG AEAGADRQG I 

LQVWGR DNN SLSEAG EEAGDDRQGP 

LQVWGG DNN SLSEAG ADR .... QGT 

LQVWGR DN SLSEAG EDR . . . - QGT 

LQVWGG ENN SLSEAG ADR. . . .QGT 

LQVQGR DNN SLSEAG ANR . . . . QGA 

LQVWXR DNN SLSEAG TDR . . . .QGT 

RQVWRR DNN SLSEAG ADR. . . .QGT 

LQVWGR GNN SLSETG ADR. . . . QGD 

LQVWGR DNN SLSEAG DDRQG . . 

LQVR GDN PRSETR AEGQG . . 

LRG NN PCSEAG DERQ . . . 

LQVR GDN PCSEAG AEGQG.. 

LQVR GDN PRSEAG AERQ . . . 

LQVR GSN TFSEAG AERQG . . 

LQVR GDN PSSKAG AERQG.. 

LQVR GDT PSSKAG AERQG.. 

LQVR GDN PRSEAG AKRQG . . 

LQVR GDT PSSKAG AEREG . . 

LQVR GDN. ... .PSSEAG AERQG. . 

LGDGGR DN LLPEAG AERQG . . 

LGDGGR DN LLPEAG AERQE . . 

LRDGGR DN LLLEAG AERQG . . 

LGDGGR DN LLTEAG AERQG. . 

MGDGGR DN LLTEAG AERQ. . . 

LGDGG G AERQG. . 

LGDGGR DN LLAETG AERQG. . 

LGDGGR DNG GRDNLLTEAG AERQG . . 

LGDGGR DN LLPEAG AERQG . . 

LGDGGR DN LPSEAG SEGPG.. 

LWDGGR DN LPSEAG TEGPG . . 

LWDKGR NN LLSAAG TEGQG . . 

LWDGGR DT SLSTAG TEGQG.. 

PWDRGR DN LLSEAG TGGQG . . 

LWDGGR DN LLPEAG TGGQG . . 

LWDGGR DN PLPETG TEGQG . . 

LWDGGR DN PLPETG TERQG . . 

LREERG DN LLSEAG TEGQ... 

LRDERG DN LLSEAG TEGQ . . . 

LRDERG DN LLSEAG TEGQ . . . 

LQVWGG DS LLSEAG AEG. . . RGTV 

LRVWRG DN PLAEAG AEG . . . RGEV 

LRFRR GDS PLPETG VEGEGGKGAI 

LRVRR GDS PLPGAE AEG . . . KG A I 

LRVRR GDS PLPEAG TEGKG . KGAI 

LRVRG GNS PLPEAG AEG . . . EGAI 

LRVRR GDS PLPETG AEGEGE . . GA 

LRVRG GDN PLPETG AQGE . . . . GT 

LRVWGG DN PLPETG TEG . . QRQGT 

LRVWGR DN PLSKTG AE . . . . RQGT 

LRVWGG DN PLSETG AE . . . . RQGT 

LRIRGG DN TSSETG AER .... QGT 

LRVQRG DN PLSEAG AERR . . . GTV 

LQVRGG DN PISEAG AERR. . - GTV 

PRDQRR GN SLSEAG AERR. . .GTV 

LRVQRG NN PLSEAG AEGRGT . GTV 

LRVRGG DS SLPEAG AERQG . . . TG 



TP 
TA 
TS 
TS 
GS 
TS 
TP 
TS 
TP 
TI 
TI 
TI 
AI 
TI 
TI 
TA 
TA 
GT 
GT 
GT 



VSFSFPRITL 
VSLSFPQITL 
ISLSLPQITL 
VSFNFPQITL 
VSFSFPQITL 
VSLSFPQITL 
VSFSFPQITL 
VSFNFPQITL 
VSFNFPQITL 
VSFSFPQITL 
VSFSFPQITL 
VSFGFPQITL 
TALNFPQITL 
. TLNFPQITL 
GTLNFPQITL 
TTFSFPQITL 
GTLNFPQITL 
. SLNFPQITL 
. TLNFPQITL 
. TLNFPQITL 
. TLNFPQITL 
. TLNFPQITL 
. TFNFPQITL 
FSFSFPQITF 
SSFSFPQITL 
SSLSFPQITL 
SSFSFPQITL 
SSFSFPQITL 
SSFSFPQITL 
SSFNFPQITL 
SSFSFPQITL 
SSFSFPQITL 
SSLSFPQITL 
SPSSFPQITL 
SSFNFPQITL 
SSFNFPQITL 
SSLSFPQITL 
PSFNFPQITL 
SSFNFPQITL 
SSFNLPQITL 
ISFNFPQITL 
ISFNFPQITL 
ISHNFPQITL 
PSLSFPQITL 
PSLSFPQITF 
SLS . LPQITL 
SLN.FPQITL 
SLS.FPQITL 
SLS . FPQITL 
ISFNLPQITL 
ISYNFPQITL 
VSLSFPQITL 
VSFNFPQITL 
VSFSFPQITL 
VSFNLPQITL 
PSLSFPQITL 
PSLSFPQITL 
PSLSFPQITL 
SSLSLPQITF 
SSLDFPQITL 
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F2KU_BE_VI LRVWGG DK . . 

G_BE_DRCBL LRVRG GDS . 

G_NG_92NG0 LRIRR GDS . 

G_SE_SE616 PRVRR GDS . 

H_BE_VI 991 LRVRR GDH . 

H_BE_VI 997 LRVRG GDD . 

H_CF_90CF0 LRVRR GDD . 

J_SE_SE7 02 PRVRR GD . . 

J_SE_SE7 8 8 PRARR GD . . 

K_CD_EQTB 1 LWVRGE DN . . 

K_CM_MP53 5 LRVRGG DN . . 

N_CM_YBF3 0 LWVSG GEEH 

0_CM_ANT7 0 GSEGTG ESG . 

0_CM_MVP5 1 GSEGTR ESE. 

0_SN_9 9SE_ GNEGTR ESG . 

0_SN_9 9SE_ GNEGTR KSG . 

U CD 83C LRVRR GDN . 



.... PLSEAG 
.... PLPEAG 
.... PLPEAG 
.... PLPEAG 
.... PLSEAG 
.... LLPEAG 
.... PLSEAG 
.... PLPETG 
.... PLPETG 
.... PLSETG 
.... PLSEAG 
TGEGDAGEPG 

TERG 

SEGG 

TEGG 

TEGG 

.... PLAEAG 



DERQG . . . TG 
AEG . . . KGTI 



AKG . 
DEG. 
AE. . 
AE. . 
AAE . 
AEGQ 
AEGQ 
NERSG . 
DQRQG . 
EDRE 
PER. 
SGR. 
PER. 
PER. 
AEGQG 



. EGAI 
. KG A I 
RTG 
GQG 
GQG 
.GT 
.GT 
.TG 
.TE 
LSV 
. .A 
. .A 
. .T 
. .T 
VPL 



AS FNLPQITL 
S.SIFPQITL 
SLN. FPQITL 
S . . . LPQITL 
TSFNFPQITL 
TSLCFPQITL 
TSLSFPQITL 
VSSNFPQITL 
VSSNFPQITL 
SSFNFPQITL 
PSFNFPQITL 
PTFNFPQITL 
LSVCLPQIPL 
VPICLPQIPL 
LSVCLPQIPL 
LSVCLPQIPL 
PSFNFPQITL 



00BW0762_1 
00BW0768_2 
00BW0874_2 
00BW1471_2 
00BW1616_2 
00BW1686_8 
00BW1759_3 
00BW1773_2 
00BW1783_5 
00BW1795_6 
00BW1811_3 
O0BW18 5 9_5 
00BW18 8 0_2 
00BW1921_1 
00BW2036_1 
00BW2063_6 
00BW2087_2 
00BW2127_2 
00BW2128_3 
0 0BW2 2 7 6_7 
0 0BW3 819_3 
00BW3842_8 
00BW3871_3 
00BW3876_9 
00BW3886_8 
00BW3891_6 
00BW3970_2 
00BW5031_1 
96BW01B21 
96BW0407 
96BW0502 
96BW06_J4 
96BW11_06 
96BW1210 
96BW15B03 
96BW16_26 
96BW17A09 
96BWM01_5 
*96BWM03_2 
98BWMC12_2 
98BWMC13 4 
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WQRPLVSIKV 
WQRPLVSIRV 
WQRPLVSIKI 
WQRPLVSIKV 
WQRPLVSIKV 
WQRPLVTIKV 
WQRPLVSIKV 
WQRPLVSIKV 
WQRPLVTIKV 
WQRPLVSIKV 
WQRPLVTIKV 
WQRPLVSIKV 
WQRPLVSIKV 
WQRPLVSIKV 
WQRPLVSIKV 
WQRPLVSIKV 
WQRPLVSIKI 
WQRPLVSIKV 
WQRPLVSIKI 
WQRPLVSIKV 
WQRPLVSIKV 
WQRPLVTIKV 
WQRPLVTIKV 
WQRPLVSIKV 
WQRPLVSIKV 
WQRPLVTVKV 
WQRPLVSIKV 
WQRPLVSIKV 
WQRPLVTIRV 
WQRPLVSIKV 
WQRPLVSIKV 
WQRPLVSIKV 
WQRPLVSIKV 
WQRPLVSIKV 
WQRPLVSIKV 
WQRPLVSIKV 
WQRPLVSIKV 
WQRPLVSIKV 
WQRPLVSIKV 
WQRPLVSIKI 
WQRPLVSIKV 



GGQIKEALLD 
GGQIKEALLD 
EGQ I REALLD 
GGQIKEALLD 
GGQIKEALLD 
GGQVKEALLD 
GGQVKEALLD 
GGQIKEALLD 
GGQIKEALLD 
GGQIKEALLD 
GGQTKEALLD 
GGQIKEALLD 
GGQIKEALLD 
GGQIKEALLD 
GGQIKEALLD 
GGQIKEALLD 
EGQIKEALLD 
GGQIKEALLD 
GDQVKEALLD 
GGQ I REALLD 
GGQIKEALLD 
GGQIKEALLD 
GGQVKEALLD 
GGQIKEALLD 
GGQIKEALLD 
GGQIKEALLD 
GGQIKEALLD 
GGQIKEALLD 
GGQIKEALLD 
GGQ I REALLD 
GGQIKEALLD 
GGQIKEALLD 
GGQIKEALLD 
GGQIKEALLD 
GGQIKEALLD 
GGQVKEALLD 
GGQ I REALLD 
GGQIKEALLD 
GGQIKEALLD 
GGQ I REALLD 
GGQVKEALLD 



TGADDTVLED 
TGADDTVLEE 
TGADDTVLEE 
TGADDTVLED 
TGADDTVLEE 
TGADDTVLEE 
TGADDTVLEE 
TGADDTVLEE 
TGADDTVLED 
TGADDTVLED 
TGADDTVLEE 
TGADDTVLEE 
TGADDTVLEE 
TGADDTVLEE 
TGADDTVLEE 
TGADDTVLED 
TGADDTVLEE 
TGADDTVLEE 
TGADDTVLEE 
TGADDTVLEE 
TGADDTVLED 
TGADDTVLEE 
TGADDTVLEE 
TGADDTVLEE 
IGADDTVLEE 
TGADDTVLEE 
TGADDTVLEE 
TGADDTVLED 
TGADDTVLEE 
TGADDTVLED 
TGADNTVLEE 
TGADDTVLEE 
TGADDTVLEE 
TGADDTVLED 
TGADDTVLEE 
TGADDTVLEE 
TGADDAVLED 
TGADDTVLEE 
TGADDTVLEE 
TGADDTVLEE 
TGADDTVLED 



INLPGKWKPK 
ISLPGKWKPK 
ITLSGRWKPK 
INLPGKWKPK 
INLPGKWKPK 
ISLPGKWKPK 
LALPGRWKPK 
INLPGKWKPK 
INLPGKWKPK 
INLPGKWKPK 
MNLPGKWKPK 
ISLPGKWKPK 
INLPGKWKPK 
INLPGKWKPK 
MSLPGKWKPK 
INLLGKWKPK 
MNLPGRWKPK 
INLPGKWKPK 
IKLPGKWKPK 
INLPGKWKPK 
INLSGKWKPK 
MNMPGKWKPK 
INLPGKWKPK 
ISLPGKWKPK 
LSLPGKWKPK 
ISLPGKWKPK 
INLPGKWKPK 
INLPGKWKPK 
INLPGKWKPK 
INLPGKWKPK 
INLPGKWKPK 
MSLSGKWKPK 
INLPGKWRPK 
INLPGKWKPK 
MSLPGKWKPK 
INLPGKWKPK 
INLPGKWKPK 
VNLPGKWKPK 
INLPGKWKPK 
LSLPGRWKPK 
IELPGKWRPK 



150 

MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MMGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
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98BWMC14_a 
98BWM014_1 
98BWM018_d 
98BWM036_a 
98BWM037_d 
99BW3932_1 
99BW4642_4 
99BW4745_8 
99BW4754_7 
99BWMC16_8 
A2_CD__97CD 
A2_CY__94CY 

A2D 97KR 

A2G_CD_97C 
A_BY_97BL0 
A_KE_Q2 3_A 
A_SE_SE659 
A_SE_SE725 
A_SE_SE753 
A_SE_SE853 
A_SE_SE8 8 9 
A_SE__UGSE8 
A_UG_92UG0 
A_UG_U4 55_ 
AC_IN_213 0 
AC_RW_92RW 
AC_SE_SE94 
ACD_SE_SE8 
ACG_BE_VI1 
AD_SE_SE69 
AD_SE_SE71 
ADHK_NO_97 
ADK_CD_MAL 
AG_BE_VI11 
AG_NG_92NG 
AGHU_GA_VI 
AGU_CD_Z32 
A J_BW_BW2 1 
B__AU_VH_AF 
B_CN_RL4 2_ 
B_DE_D3 1_U 
B_DE_HAN_U 
B_FR_HXB2_ 

B_GA_OYI 

B_GB_CAM1_ 
B_GB_GB8_A 
B_GB_MANC_ 
B_KR_WK_AF 
B_NL_32 02A 

BjrwjrwcYS 

B_US_BC_LO 
B_US_DH12 3 
B_US_JRCSF 
B_US_MNCG_ 
B_US_P8 96_ 
B_US_RF_M1 
B_US_SF2_K 
B_US_WEAU1 
B_US_WR2 7_ 
B US YU2 M 



WQRPLVSIKV 
WQRPLVSIKI 
WQRPLVSIKV 
WQRPLVSIKV 
WQRPLVSIKV 
WQRPLVPIKV 
WQRPLVSIKV 
WQRPLVSIKV 
WQRPLVSIKV 
WRRPLVTIKV 
WQRPLVTVKI 
WQRPLVTVKI 
WQRPLVTVKI 
WQRPLVTVKI 
WQRPLVTVRI 
WQRPLVTVRI 
WQRPLVTVKV 
WQRPLVTVKI 
WQRPLVTVKI 
WQRPLVTVKV 
WQRPLVTVRI 
WQRPIVTVRI 
WQRPLVTVKI 
WQRPLVTVKI 
WQRPLVSIRV 
WQRPLVTVKI 
WQRPLVTVRI 
WQRPLVKVKI 
WQRPLVTVRL 
WQRPLVTVKI 
WQRPLVTVKI 
WQRPWTVKV 
WQRPWTVRV 
WQRPLVTVRI 
WQRPLVTVRI 
WQRPLVTVKI 
WQRPIVTVKI 
WQRPLVTIRV 
WQRPIVTIKI 
WQRPLVTIKV 
WQRPLVTIKI 
WQRPLVTIKI 
WQRPLVTIKI 
WQRPIVTIKI 
WQRPLVTIKI 
WQRPIVTIKI 
WQRPLVTIKI 
WQRPLVAIKI 
WQRPLVTIKI 
WQRPLVTIRI 
WQRPLVTIKI 
WQRPLVKIKI 
WQRPLVTIKI 
WQRPIVTIKI 
WQRPLVTIKV 
WQRPIVTVKI 
WQRPLVTIRI 
WQRPLVTIKI 
CQRPLVAIKI 
WQRPLVTIKI 



GGQTKEALLD 
GGQIKEALLD 
GGQ I KEALLD 
GGQTKEALLD 
GGQIREALLD 
GGQIKEALLD 
GGQIKEALLD 
GGQIKEALLD 
GGQIKEALLD 
GGQIKEALLH 
EGQLREALLD 
EGQLKEALLD 
EGQLREALLD 
GGQLIEALLD 
GGQLKEALLD 
GGQLKEALLD 
GGQLREALLD 
GGQLREALLD 
EGQLKEALLD 
GGQLKEALLD 
GGMQKEALLD 
GGQLKEALLD 
GGQLKKALLD 
GGQLIEALLD 
GGQTKEALLD 
GGQLREALLD 
GGQLKEALLD 
GGQLKEALLD 
GGQLIEALLD 
GGQLREALLD 
GGQLKEALLD 
GGQLKEALLD 
GGQLKEALLD 
GGQLIEALLD 
GGQLIEALLD 
GGQLIEALLD 
GGQPIEALLD 
AGQVKEALLD 
GGQLKEALLD 
GGQLKEALLD 
GGQLKEALLD 
GGQLKEALLD 
GGQLKEALLD 
GGQLKEALLD 
GGQLKEALLD 
GGQLKEALLD 
GGQLKEALLD 
GGQLKEALLD 
GGQLKEALLD 
GGQLKEALLD 
GGQLKEALLD 
GGQLKEALLD 
GGQLKEALLD 
GGQLKEALLD 
GGQLKEALLD 
GGQLKEALLD 
GGQLKEALLD 
EGQLKEALLD 
GGQIKEALLD 
GGQLKEALLD 



TGADDTVLEE 
TGADDTVLEE 
TGADDTVLED 
TGADDTVLEE 
TGADDTVLED 
TGADDTVLEE 
TGADDTVLED 
TGADDTVLEE 
TGADDTVLED 
PGADDTVLEE 
TGADDTVLED 
TGADDTVLEE 
TGADDTVLED 
TGADDTVLED 
TGADXTVLED 
TGADDTVLED 
TGADDTVLED 
TGADDTVLED 
TGADDTVLED 
TGADDTVLED 
TGADDTVLED 
TGADDTVLED 
TGADDTVLED 
TGADDTVLED 
TGADDTVLEE 
TGADDTVLEE 
TGADDTVLED 
TGADDTVLED 
TGADDTVLEQ 
TGADDTVLEE 
TGADDTVLED 
TGADDTVLED 
TGADDTVLEE 
TGADDTVLAE 
TGADDTVLEQ 
TGADDTVLEE 
TGADDTVLEE 
TGADDTVLEE 
TGADDTVLEE 
TGADDTVLED 
TGADDTVLEE 
TG AD D T WE E 
TGADDTVLEE 
TGADDTVLEE 
TGADDTVLEE 
TGADDTVLED 
TGADDTVLEE 
TGADDTVLEE 
TGADDTVLEE 
TGADDTVLEE 
TGADDTVLEE 
TGADDTVLEE 
TGADDTVLED 
TGADDTVLGE 
TGADDTVLED 
TGADDTVLEE 
TGADDTVLEE 
TGADDTVLED 
TGADDTVLEE 
TGADDTVLEE 



INLPGKWKPK 
MS LPGRWKPK 
INLPGKWKPK 
INLPGKWKPK 
INLPGKWKPK 
INLPGKWKPK 
ISLPGKWKPK 
INLPGKWKPK 
INLPGKWKPK 
INLPRKWKPK 
INLPWKWKPK 
INLPGKWKPK 
INLPGKWKPK 
INLPGRWKPK 
INLPGKWKPK 
INLPGKWKPK 
INLPGKWKPK 
INLPGKWKPK 
INLPGKWKPK 
INLPGKWRPK 
INLPGKWKPK 
INLPGKWKPK 
INLPGKWKPK 
INLPGKWKPK 
INLPGKWKPK 
INLPGKWKPK 
INLPGKWKPK 
INLPGKWKPK 
INLPGKWKPK 
INLPGKWKPK 
INLPGKWKPK 
MNLPGKWKPK 
INLPGKWKPK 
ISLPGKWKPK 
INLPGKWKPK 
INLLGKWKPK 
IKLPGKWKPK 
MELPGKWKPK 
MCLPGRWKPK 
MNLPGRWKPK 
MSLPGRWKPK 
MSLPGRWKPK 
MSLPGRWKPK 
MNLPGRWKPK 
MNLPGRWKPK 
MNLPGRWKPK 
MNLPGRWKPK 
MSLPGRWKPK 
MNLPGRWKPK 
MNLPGKWKPK 
MNLPGRWKPK 
INLPGKWKPK 
MDLPGRWKPK 
MNLPRRWKPK 
MSLPGRWKPK 
MNLPGKWKPK 
MNLPGKWKPK 
MNLPGKWKPK 
MSLPGRWKPK 
MNLPGRWKPK 



MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGLIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIXGIXGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
IIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MIGGIGGFIK 
MVGGIGGFIK 
MIGGIGGFIK 
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BF1_BR_93B 
C_BR_92BR0 
C_BW_96BW0 
C_BW_96BW1 
C_BW_96BW1 
C_BW_96BW1 
C_ET_ETH2 2 
C_IN_93IN1 
C_IN_93IN9 
C_IN_93IN9 
C_IN_94IN1 
C_IN_95IN2 
CRF01_AE_C 
CRF01_AE_C 
CRF01_AE_C 
CRF01_AE_T 
CRF01_AE_T 
CRF01_AE_T 
CRF01_AE_T 
CRF01_AE_T 
CRF01_AE_T 
CRF02_AG_F 
CRF02_AG_F 
CRF02_AG_G 
CRF02_AG_N 
CRF02_AG__S 
CRF02_AG_S 
CRF0 3_AB_R 
CRF0 3_AB_R 
CRF04_cpx_ 
CRF04_cpx_ 
CRF04_cpx_ 
CRF05_DF_B 
CRF05_DF_B 
CRF06_cpx_ 
CRF06_cpx_ 
CRF06_cpx_ 
CRF06_cpx_ 
CRFll_cpx_ 
CRFll_cpx_ 
D_CD_84ZR0 
D_CD_ELI_K 
D_CD_NDK_M 
D_UG_94UG1 
F1_BE_VI85 
F1_BR_93BR 
F1_FI_FIN9 
F1_FR_MP41 
F2_CM_MP2 5 
F2KU_BE_VI 
G_BE_DRCBL 
G_NG_92NG0 
G_SE__SE616 
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KAKI IRDYGK 
KAKI IRDYGK 
KAKI IRDYGK 
KAKI IRDYGK 
KAKIIKDYGK 
KAKI IRDYGK 
KAKI IRDYGK 
KAKI IRDYGK 
KAKI IRDYGK 
KAKI IRDYGK 
KVKI IRDYGK 
KVKI IRDYGK 
KAKI IRDYGK 
KAKI IRDYGK 
KAKI IRDYGK 
KAKI IRDYGK 
KAKI IRDYGK 
KAKI IRDYGK 
KAKI IRDYGK 
KAKI IRDYGK 
KAKI LKDYGK 
KAKI IRDYGK 
KAKI IRDYGK 
KAKI IRDYGK 
EAKI IRDYGK 
KAKI IRDYGK 
KAKI IRDYGK 
KAKI IRDYGK 
KAKI IRDYGK 
KAKI IRDYGK 
KAKI IREYGK 
KAKI IRDYGK 
KAKIIRHYGK 
KAKI IRHYGK 
KAKI IRDYGK 



QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAS 
QMAGDDCVAS 
QMAGND C VAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAS 
QMAGDDCVAS 
QMAGDDCVAS 
QMAGDDCVAS 
QMAVDD C VAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGGD C VAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAS 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDGCVAS 
QMAGTD S MAS 
QMAGTD S MAN 
QMAGTD S MAS 
QMAGTD S MAS 
QMAGDDCVAS 



RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
GQNED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
SQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
GQDENQ 
GQTESE 
RQTESE 
GQTESE 
GQTESE 
RQDEN . 
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Table 15. HIV Rev Sequence Alignment 
GCG Multiple Sequence File. 
Written by Omiga 1.1 



Name : 


00BW0762_ 


1 


SEQ 


ID 


NO: 


970 


Len : 


129 


Name : 


00BW0768_ 


2 


SEQ 


ID 


NO: 


971 


Len : 


129 


Name : 


00BW0874_ 


2 


SEQ 


ID 


NO: 


972 


Len : 


129 


Name : 


00BW1471_ 


2 


SEQ 


ID 


NO: 


973 


Len : 


129 


Name : 


00BW1616_ 


2 


SEQ 


ID 


NO : 


974 


Len : 


129 


Name : 


00BW1686_ 


8 


SEQ 


ID 


NO: 


975 


Len : 


129 


Name : 


00BW1759_ 


3 


SEQ 


ID 


NO: 


976 


Len : 


129 


Name : 


00BW1773_ 


2 


SEQ 


ID 


NO: 


977 


Len : 


129 


Name : 


00BW1783_ 


5 


SEQ 


ID 


NO: 


978 


Len : 


129 


Name : 


00BW1795_ 


6 


SEQ 


ID 


NO : 


979 


Len : 


129 


Name : 


00BW1811_ 


3 


SEQ 


ID 


NO: 


980 


Len : 


129 


Name : 


00BW1859_ 


5 


SEQ 


ID 


NO: 


981 


Len : 


129 


Name : 


00BW1880_ 


2 


SEQ 


ID 


NO: 


982 


Len : 


129 


Name : 


00BW1921_ 


1 


SEQ 


ID 


NO: 


983 


Len : 


129 


Name : 


00BW2036_ 


1 


SEQ 


ID 


NO: 


984 


Len : 


129 


Name : 


00BW2063_ 


6 


SEQ 


ID 


NO: 


985 


Len : 


129 


Name : 


00BW2087_ 


2 


SEQ 


ID 


NO: 


986 


Len : 


129 


Name : 


00BW2127_ 


2 


SEQ 


ID 


NO: 


987 


Len : 


129 


Name : 


00BW227 6_ 


7 


SEQ 


ID 


NO: 


988 


Len : 


129 


Name : 


0 0BW3 819_ 


3 


SEQ 


ID 


NO: 


989 


Len : 


129 


Name : 


00BW3842_ 


8 


SEQ 


ID 


NO: 


990 


Len : 


129 


Name : 


00BW3 871_ 


3 


SEQ 


ID 


NO: 


991 


Len : 


129 


Name : 


00BW3876_ 


9 


SEQ 


ID 


NO: 


992 


Len : 


129 


Name : 


00BW3 886_ 


8 


SEQ 


ID 


NO : 


993 


Len : 


129 


Name : 


00BW3891_ 


6 


SEQ 


ID 


NO: 


994 


Len : 


129 


Name : 


00BW3970_ 


2 


SEQ 


ID 


NO : 


995 


Len : 


129 


Name : 


00BW5031_ 


1 


SEQ 


ID 


NO: 


996 


Len : 


129 


Name : 


96BW01B21 


SEQ 


ID 


NO: 


997 


Len : 


129 


Name : 


96BW0407 




SEQ 


ID 


NO: 


998 


Len : 


129 


Name : 


96BW0502 




SEQ 


ID 


NO: 


999 


Len : 


129 


Name : 


96BW06 J4 




SEQ 


ID 


NO: 


1000 


Len : 


129 


Name : 


96BW11 06 


SEQ 


ID 


NO: 


1001 


Len : 


129 


Name : 


96BW1210 




SEQ 


ID 


NO: 


1002 


Len : 


129 


Name : 


96BW15B03 




SEQ 


ID 


NO: 


1003 


Len : 


129 


Name : 


96BW16_26 


SEQ 


ID 


NO: 


1004 


Len : 


129 


Name : 


96BW17A09 


SEQ 


ID 


NO: 


1005 


Len: 


129 


Name : 


96BWMO!_5 




SEQ 


ID 


NO: 


1006 


Len : 


129 


Name : 


96BWM03_2 




SEQ 


ID 


NO: 


1007 


Len : 


129 


Name : 


98BWMC12_ 


2 


SEQ 


ID 


NO: 


1008 


Len : 


129 


Name : 


98BWMC13_ 


4 


SEQ 


ID 


NO: 


1009 


Len : 


129 


Name : 


98BWMC14_ 


a 


SEQ 


ID 


NO: 


1010 


Len : 


129 


Name : 


98BWM014_ 


"l 


SEQ 


ID 


NO: 


1011 


Len : 


129 


Name : 


98BWM018_ 


'd 


SEQ 


ID 


NO: 


1012 


Len : 


129 


Name : 


98BWM03 6_ 


a 


SEQ 


ID 


NO: 


1013 


Len : 


129 


Name : 


9 8BWM03 7_ 


"d 


SEQ 


ID 


NO: 


1014 


Len : 


129 


Name : 


99BW3932_ 


*1 


SEQ 


ID 


NO: 


1015 


Len : 


129 


Name : 


99BW4642_ 


4 


SEQ 


ID 


NO: 


1016 


Len : 


129 


Name : 


99BW4745_ 


"8 


SEQ 


ID 


NO: 


1017 


Len : 


129 


Name : 


99BW4754_ 


1 


SEQ 


ID 


NO: 


1018 


Len : 


129 


Name : 


99BWMC16_ 


~8 


SEQ 


ID 


NO: 


1019 


Len : 


129 


Name : 


A2_CD_97CD 


SEQ 


ID 


NO: 


1020 


Len : 


129 


Name : 


A2_CY_94CY 


SEQ 


ID 


NO: 


1021 


Len: 


129 


Name : 


A2D 97KR 


SEQ 


ID 


NO: 


1022 


Len : 


129 


Name : 


A2G_CD_97C 


SEQ 


ID 


NO : 


1023 


Len : 


129 


Name : 


A BY 97BL0 


SEQ 


ID 


NO: 


1024 


Len : 


129 


Name : 


A_KE_Q2 3_ 


A 


SEQ 


ID 


NO: 


1025 


Len: 


129 



Check : 


4903 


Weight : 


1 . 


00 


Check : 


5102 


Weight : 


1 . 


00 


Check : 


5815 


Weight : 


1 . 


00 


Check : 


4144 


Weight : 


1 . 


00 


Check : 


5298 


Weight : 


1 . 


00 


Check : 


3871 


Weight : 


1 . 


00 


Check: 


4976 


Weight : 


1 . 


00 


Check: 


5775 


Weight : 


1 . 


00 


Check : 


6142 


Weight 


1 . 


00 


Check: 


5055 


Weight 


1 . 


00 


Check : 


5804 


Weight 


1 . 


00 


Check : 


5252 


Weight 


1 . 


00 


Check: 


4995 


Weight 


1 . 


00 


Check: 


6482 


Weight 


1 . 


00 


Check : 


4770 


Weight 


1 . 


00 


Check : 


53 84 


Weight 


1 . 


00 


Check : 


4848 


Weight 


1 . 


00 


Check : 


5783 


Weight 


1 . 


00 


Check : 


5364 


Weight 


1 . 


00 


Check : 


5712 


Weight 


1 . 


00 


Check: 


5586 


Weight 


1 . 


00 


Check : 


5299 


Weight 


1 . 


00 


Check: 


4423 


Weight 


1 . 


00 


Check: 


5415 


Weight 


1 . 


00 


Check: 


5426 


Weight 


1 . 


00 


Check: 


2613 


Weight 


1 . 


00 


Check: 


4597 


Weight 


1 . 


00 


Check: 


5653 


Weight 


1 . 


00 


Check : 


4310 


Weight 


1 . 


00 


Check: 


4675 


Weight 


1 . 


00 


Check : 


5079 


Weight 


1 . 


00 


Check : 


5939 


Weight 


1 . 


00 


Check: 


5666 


Weight 


1 . 


00 


Check : 


5102 


Weight 


: 1 . 


00 


Check: 


5675 


Weight 


1 . 


00 


Check: 


2825 


Weight 


: 1 . 


00 


Check: 


5636 


Weight 


: 1 . 


00 


Check: 


6552 


Weight 


: 1 . 


00 


Check: 


3043 


Weight 


: 1 . 


00 


Check : 


5518 


Weight 


: 1 . 


00 


Check : 


4358 


Weight 


: 1 . 


00 


Check : 


7531 


Weight 


: 1 . 


00 


Check : 


5291 


Weight 


1 . 


00 


Check : 


6801 


Weight 


: 1 . 


00 


Check : 


4790 


Weight 


: 1 . 


00 


Check : 


5736 


Weight 


: 1. 


00 


Check : 


6464 


Weight 


: 1. 


00 


Check : 


6181 


Weight 


: 1 . 


00 


Check : 


5182 


Weight 


: 1. 


00 


Check : 


4245 


Weight 


: 1. 


00 


Check : 


2625 


Weight 


: 1 . 


00 


Check : 


4125 


Weight 


: 1 . 


00 


Check : 


4114 


Weight 


: 1. 


00 


Check: 


1115 


Weight 


: 1 . 


00 


Check: 


9470 


Weight 


: 1 . 


00 


Check : 


2684 


Weight 


: 1. 


00 
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Name : 


A_SE_SE65 9 




ID 


NO : 


Xuzo 


Len : 


1 OQ 

±z y 


Name : 


A SE SE725 


SEQ 


ID 


NO : 


102 7 


Len : 


12 y 


Name : 


A_SE_SE7 5 3 


SEQ 


ID 


NO : 


102 8 


Len : 


12 9 


Name : 


A_SE_SE853 


SEQ 


ID 


NO : 


102 9 


Len : 


12 9 


Name : 


A_SE_SE88 9 


SEQ 


ID 


NO : 


1030 


Len : 


12 9 


Name : 


A_SE_UGSE8 


SEQ 


ID 


NO : 


1031 


Len : 


12 9 


Name : 


A UG 92UG0 


SEQ 


ID 


NO : 


1032 


Len : 


12 9 


Name : 


A_UG_U4 5 5_ 


SEQ 


ID 


NO : 


1033 


Len : 


12 9 


Name : 


AC IN_213 0 


SEQ 


ID 


NO : 


1034 


Len : 


12 9 


Name : 


AC_RW_9 2 RW 


SEQ 


ID 


NO : 


103 5 


Len : 


12 9 


Name : 


AC_SE_SE94 


SEQ 


ID 


NO : 


103 6 


L»en : 


lz 9 


Name : 


ACD_SE_SE8 


SEQ 


ID 


NO : 


103 7 


Len : 


12 9 


Name : 


ACG_BE_VI 1 


SEQ 


ID 


NO : 


t r\ "5 o 


Len : 


TOO 

±z y 


Name : 


AD_SE_SE6 9 


SEQ 


ID 


NO : 


103 9 


Len : 


12 9 


Name : 


AD_SE_SE7 1 


SEQ 


ID 


NO : 


104 0 


T ATI . 

Lien : 


12 9 


Name : 


AD H K_NO_ 9 7 


SEQ 


ID 


NO : 


104 1 


Len : 


±z y 


Name : 


AD K_CD_MAL 


SEQ 


ID 


NO : 


1042 


Lien : 


12 9 


Name : 


AG_BE_VI11 


SEQ 


ID 


NO : 


1043 


Len : 


12 9 


Name : 


AG_NG_92NG 


SEQ 


ID 


NO : 


1044 


Len : 


12 9 


Name : 


AGHU_GA_VI 


SEQ 


ID 


NO : 


1045 


Len : 


12 9 


Name : 


AGU_CD_Z 3 2 


SEQ 


ID 


NO : 


1046 


Lien : 


TOO 

12 y 


Name : 


AJ BW BW2 1 


SEQ 


ID 


NO : 


104 7 


Len : 


12 y 


Name : 


B_AU_VH_AF 


SEQ 


ID 


NO : 


104 8 


Len : 


12 9 


Name : 


B_CN_RL4 2_ 


SEQ 


ID 


NO : 


104 9 


Len : 


TOO 

12 9 


Name : 


B_DE_D3 1_U 


SEQ 


ID 


NO : 


1050 


Len : 


TOO. 

12 y 


Name : 


B_DE_HAN_U 


SEQ 


ID 


NO : 


1051 


Len : 


TOO 

12 y 


Name : 


B_FR_HXB 2 _ 


SEQ 


ID 


NO : 


1052 


Len : 


TOO. 

12 y 


Name : 


B_GA_OYI_M 


SEQ 


ID 


NO : 


1053 


Len : 


12 9 


Name : 


B_GB_CAM1_ 


SEQ 


ID 


NO : 


1054 


Len : 


12 9 


Name : 


B_GB_GB8_A 


SEQ 


ID 


NO : 


1055 


Len : 


12 9 


Name : 


B_GB_MANC_ 


SEQ 


ID 


NO : 


1056 


Len : 


12 9 


Name : 


B_KR_WK_AF 


SEQ 


ID 


NO : 


1057 


Len : 


12 9 


Name : 


B_NL_32 02A 


SEQ 


ID 


NO : 


105 8 


Len : 


12 9 


Name : 


B TW TWCYS 


SEQ 


ID 


NO : 


1059 


Len : 


12 9 


Name : 


B_US_BC_LO 


SEQ 


ID 


NO : 


1060 


Len : 


12 9 


Name : 


B_US_DH12 3 


SEQ 


ID 


NO : 


1061 


Len : 


±z y 


Name : 


B_US_ JRC S F 


SEQ 


ID 


NO : 


1062 


Len : 


12 y 


Name : 


B_US_MNCG_ 


SEQ 


ID 


NO : 


1063 


Len : 


±z y 


Name : 


B_US_P8 96_ 


SEQ 


ID 


NO : 


1064 


Len : 


TOO 

12 y 


Name : 


B_US_RF_M1 


SEQ 


ID 


NO : 


1065 


Len : 


12 9 


Name : 


B_US_SF2_K 


SEQ 


ID 


NO : 


1066 


Len : 


12 9 


Name : 


B_US_WEAU1 


SEQ 


ID 


NO : 


1067 


Len : 


12 9 


Name : 


B_US_WR2 7_ 


SEQ 


ID 


NO : 


1068 


Len : 


12 9 


Name : 


B_US_YU2_M 


SEQ 


ID 


NO : 


1069 


Len : 


12 9 


Name : 


BF1_BR__93B 


SEQ 


ID 


NO : 


1070 


Len : 


12 9 


Name : 


C_BR_92BR0 


SEQ 


ID 


NO : 


1071 


Len : 


TOO 

12 9 


Name : 


C_BW_96BW0 


SEQ 


ID 


NO : 


1072 


Len : 


TOO 

12 9 


Name : 


C_BW_96BW1 


SEQ 


ID 


NO : 


1073 


Len : 


TOO. 

12 y 


Name : 


C BW_96BW1 


SEQ 


ID 


NO : 


1074 


Len : 


12 9 


Name : 


C_BW_96BW1 


SEQ 


ID 


NO : 


1075 


Len : 


12 9 


Name : 


C_ET_ETH2 2 


SEQ 


ID 


NO : 


1076 


Len : 


12 9 


Name : 


C_IN_93IN1 


SEQ 


ID 


NO : 


1077 


Len : 


12 9 


Name : 


C_IN_93IN9 


SEQ 


ID 


NO: 


1078 


Len : 


129 


Name : 


C_IN_93IN9 


SEQ 


ID 


NO: 


1079 


Len : 


129 


Name : 


C IN 94 INI 


SEQ 


ID 


NO: 


1080 


Len : 


129 


Name : 


C_IN_95IN2 


SEQ 


ID 


NO: 


1081 


Len : 


129 


Name : 


CRF01_AE_C 


SEQ 


ID 


NO: 


1082 


Len : 


129 


Name : 


CRF01_AE_C 


SEQ 


ID 


NO: 


1083 


Len : 


129 


Name : 


CRF01_AE_C 


SEQ 


ID 


NO: 


1084 


Len 


129 


Name : 


CRF01 AE T 


SEQ 


ID 


NO: 


1085 


Len 


129 





*x O ^ 


We i^ht : 


1 


. 00 




T t 7 X 


We icjht : 


1 


. 00 


Check : 


^ £ 7 £ 


IaJp A oVi i~ • 
nCiy n L- • 




. 00 


LilcCrv : 


1 O DZ 


Weight : 


1 


. 00 


LxieCK : 


z / y o 


TaTo "1 ^~ • 
Wfc: lyllL . 




. 00 


LaecK : 


OOOD 


t rr Vi t" • 
wciyiiL . 


T 

X 


0 0 


Check : 


ft *fc Z / 






. 00 


tnecK : 


O O *5 Q 


wciyiiL • 


1 


. 00 


LflcCK . 


ci i n 

311U 


Wo "1 nVi t~ • 
nClyilL. . 




. 00 


Check : 




Wo "I oVi t~ • 
J.y ii L- . 




. 0 0 


LIlcCJs. . 


7 Q7fi 


Weight : 


1 


. 00 




2 2 96 


Wo i ctVi t" • 

r t \w« _1_ iiu ■ 


x 


. 00 




3 968 


Weight : 


1 


. 00 


fVi o f\c • 


4558 


We i^ht : 


1 


. 00 


PVior'V- • 


9 7 fl 


We i cfh t ; 




. 0 0 


v_X it; JV . 


i. O J u 


Weight : 


1 


. 0 0 




52 60 


Wo "i oVi t~ * 

nc xy ii l. < 


1 


. 00 


Check : 




Wo t nVi t* « 
mcxyiiL . 


1 

X 


0 0 


f Vl £s /~i\r • 


502 7 


Wo "i oVi t~ • 




. 00 


l^xlt2Q-Js. - 


1 97 ft 


Wo "i ciY\ Y~ 


1 


. 00 


Check : 


1 -/ J o 


Weight ; 




. 00 




2 263 


We ight 


1 


. 00 




4 074 


We ight 


x 


. 00 


A- • 


44 83 


We ight 


x 


. 00 


r^Vi o 1^" • 


C07Q 


We ight 


x 


. 0 0 


UilCL A. . 


Acer) 

T J J U 


We ight 


x 


. 00 




J D1 7 


Wo T rrli t~ 


x 


. 0 0 


Check : 


J J J*! 


Wo "1 rrVi t* 


x 


0 0 


Check : 


P ^ 


TaT a *i ^*rVi ^ 
W fcr iyu L. 


X 


n n 


tnecK : 


"5 n Q *3 


TaT t ^tVi +^ 

weignu 


± 


n n 


tnecK : 


C O O 


TaT a "i <tV» ^ 

we lync 


n 

X 


n n 
. uu 


Check : 


/I cc 


Wo T r~T Vi I - 

we xyiiL 


X 


- W VJ 


Check : 


ft 1 

j O Z D 


Wo i orVi t~ 
nciyUL 


x 


. 0 0 






Wo i r~r I - 
nciyilL 


X 






ACTA 


we lyn L- 


1 

X 


0 0 


r*"h ppV • 




Wo H nVi t~ 


x 


. 00 


L-Ilc L. jv . 


-J z x / 


Wo "i rrVi t - 


x 


0 0 




7C1 7 
J J 1Z 


Wo "i cr Vi 
"C xy ii v_ 


. x 


. 00 


Check : 


O Z ^ / 


Wo "1 Vl f~ 

we xy ii 


7 

> X 


0 0 


Check : 


CC77 

J JZ / 


TaTq t rfVi ^ — 
we xy ii u 


7 

. X 


n n 

. \J u 


unecK : 


ODID 


Wo -1 rrVi +■ 
we lyllL 


X 


n n 


C* Vi <a <-i lr . 


ft ft O J 


we ignt 


. X 


. uu 


Check : 


Q1 7 
O .L Z 


TaT a t <tVi ^ 

wciyiiL 


1 




Check : 


A Q A ft 
ft 7 fx O 


TaT a "i /^V» 
Wclyllt 


7 

. X 


ft ft 


Check : 


J Oft D 


TaT a i /^r V» 4~ 

we xgnu 


1 

• X 


ft ft 


Lnecjv : 


ft z o z 


we lyiiL 


7 
X 


ft ft 


LflcCJs. . 


A'57'3 
ft J 


Wo i r~r V» 

we xy ii i_ 


7 

. X 


ftft 
. uu 


Check : 


one/ 


we x y ii l. 


7 

. X 


ft ft 
. u u 


Check : 




we xy ii u 


X 


ft ft 
* u u 


Check : 


ftU j! 


Wo "i t~ 

we iyiiL 


7 

X 


ft ft 
. u u 


Check : 


J Oft J 


TaT a "i ^rV> 

we lgnt 


1 


ft ft 
. u u 


cnecK : 


O Q ""7 Q 

z o / o 


weignc 


7 

: x 


. u u 


Check : 


4.4. Q Q 
ft ft 


Wo T oVl ^~ 

w c xy ii 


. x 


. 00 


Check : 


3994 


Weight 


: 1 


. 00 


Check: 


4362 


Weight 


: 1 


. 00 


Check : 


3765 


Weight 


: 1 


. 00 


Check : 


4444 


Weight 


: 1 


. 00 


Check : 


3760 


Weight 


: 1 


. 00 


Check : 


3562 


Weight 


: 1 


. 00 


Check : 


5676 


Weight 


: 1 


.00 
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Name : 


LKr U X M-Cj 1 


QT70 


J- LJ 




1 Oftfi 

±UOD 


Lgri : 


1 7 Q 
X _7 


vilC A. . 


6090 


Up -5 (~rVi t" • 
nciyiii. « 


X m 


00 


Name : 


LKr U X_Ali 1 


ODP 


TD 
1JJ 


KTO . 


i n ft 7 

X \J o / 


UCll . 


1 7 Q 

XZ J 


o"V» a • 


fi ft 4 

O O t D 


Up "i nVt i~ « 
nCiyil L- • 


1 u 


00 


Name : 


LKr U 1 


OEiU 




MO • 


1 fi ft ft 

_L U O O 


L6I1 : 


1 7 Q 
1^7 


OVi <^ r"» V - • 


CIQ'J 


Up "i r*fVi I - ■ 
wcxyiit . 


1 > 


00 


Name : 


LKr Ul A-ti 1 




J.JJ 


"KTO . 


1 0 ft Q 




1 7 Q 

XZ 27 




£> 1 ft Q 

O X O 27 


Up "? 0V1 1 - • 

nCiyilL. • 


1 . 


00 


Name : 


t~\ T5 TT 1 H 7\ "C T 1 

CKr 0 l_Aii_I 




"T T-\ 

±u 


"KTO • 
JML> I 


i n q n 


LiSn : 


1 7 Q 

iz y 


OVior'lr • 
LncCK. . 


c o n 7 
Z) z u z 


Up -i nh f- • 


x . 


no 


Name : 


CRFQz_A(j__r 


orjLj 


±u 


"KTO - 


1 ftQI 


L6n : 


1 7 Q 
1 Z i7 


Check : 


c; n ^ ^ 


U A T Vl f~ • 

wciyiiL . 


1 

X • 




Name : 


LKrUz Ala r 




J.JJ 


KTO • 




Ii6n : 


1 7 Q 

X Z 2? 


Check : 


J / J X 


Up i rrVi t~ • 
viciyiiu • 




00 


Name : 


PT5Dm Af* /**• 

LKr U z ALj \j 


CPA 


± jj 


KTO . 


X Vj J 


Xj6I1 : 


1 7 Q 

XZ 27 




7 7 07 
Z Z v Z 


Up t 0V1 +~ ' 


. 


0 0 


Name : 


LKrUz _Ab JM 


O TO 
oJCjU. 


T"T> 


"MO • 




IiGIl : 


1 7 Q 
XZ 27 




4 ft 7 ^ 
*± O / J 


Up t /tVi • 
nciyiiL . 


1 

X • 


0 0 


Name : 


r>n t? m a/"** o 
LKr U Z ACj b 


ct?n 
oEL> 


TT> 
±U 






L6I1 : 


1 7 Q 
XZ 27 




TQQC 
J 27 27 O 


nCiyilL. . 




00 


Name : 


LKr U z Avj o 


Q TO 


TD 
± JJ 


KTO . 
LML' . 


X \J _? o 


Lcn : 


1 7 Q 
XZ 27 






We icjht : 


1 . 


00 


Name : 


LKr U o_A±5 K 


oriy 


TD 


LNJ W . 


1U«? / 


Lcn : 


1 7 Q 

XZ 27 




7 ft R fl 

Z O Zj 0 


We icjht 


1 . 


00 


Name : 


PDT?ni A"D "D 

LKr UJ Ad K 


Q TT 1 0 


TD 




i n Qft 


Lcn : 


1 7 Q 

X Z 27 




7 RO ft 
6 0 u 0 


We i^ht 


1 . 


00 


Name : 


LKr U4 CpX 


cur, 


TD 
-LU 


MO • 


i n q q 

X U J J 


XlCIl • 


1 7 9 

X Z 27 


Check : 


3 912 


We i ^ht 


1 . 


00 


Name : 


CRF04 cpx 


OPPi 

ohLJ 


xn 
1U 




11UU 


Li6n : 


1 7 Q 

XZ 27 




7 0 0 


Up -J aril- 


1 m 


00 


Name : 


CRF04 CpX 


O XT' O 


TD 


MO . 


Tim 


LiGTi : 


1 7 Q 

X Z 27 




^ 7 Q7 

J> Z 27 / 


We i ^ht 


1 . 


00 


Name : 


LKr U 3 Ur d 


OEjU 


TD 
X U 


MO • 


1 1 c\o 


L6n : 


1 7 9 

X Z 27 


o Vi ("■■ V • 


974 


Weight 


x . 


00 


Name : 


LKr 0 1> Ur B 


bliLj 


Tn 
±JJ 


"NTO • 


i i n Tt 


L6I1 : 


1 7 Q 
XZ 27 




A 067 
*± \J 0 z 


We i^ht 


1 # 


00 


Name : 


CRFO 6 cpx 


ohy 


ID 


MO • 




LGn : 


1 7 Q 

XZ 27 


OVl pnV • 


00C4 

Z 27 -3 *± 


We icjht 


1 . 


00 


Name : 


CRF 0 6 Cpx 


C TO 


TD 
-LU 


MO • 


X1UD 


L6n : 


1 7 Q 
X Z 27 


OVi eplr < 


X O O -J 


We i^ht 


1 # 


00 


Name : 


LKr Uo Cpx 


QDP 

orjy 


TD 
_LU 


MO • 


X X U D 


Lsn : 


1 TO 
X Z 27 


V-11C JV . 


232 7 


Weight 


X . 


00 


Name : 


LKr U o CpX 


CT?pi 


TD 
±U 


MO • 


X X VJ / 


I_i6n : 


1 7 Q 

X Z 27 




27 06 


Up t rrVi f- 

rl C AX t» 


x . 


0 0 


Name : 


CRF11 cpx 


orjLJ 


TD 
-LU 


MO • 


1 1 no 
X X u o 


LGn : 


1 OQ 
X Z 27 


L.I1CL. A. • 


2 064 


We icjht 


x . 


00 


Name : 


CRF1 1 CpX 




TD 
-LU 


MO • 


LLU? 


LiGn : 


1 7 Q 

X Z 27 


\— 1 1 C <— /V . 


1 ft R 

X D O -J 


We igh t 




00 


Name : 


D CD 84ZR0 


SEQ 


J.D 


"KTO > 


X X X U 


LiGn : 


1 7 Q 
XZ 27 


LflcCK . 


4 7 n r 

4 J V J 


Up "i rrVi +~ 
Vv c iy 11 L. 


1 

X - 




Name : 


D LU JiLI J\ 


CTO 


TD 
_LU 


MO • 


1111 
X X X X 


Lgii : 


1 7 Q 
X Z 27 




44 ft 


We i ght 




0 0 


Name : 


D CD JMDK M 




.LU 


XTO . 


1 1 1 O 


LiSn : 


1 7 Q 
XZ 27 


Check : 


n 7 4 

J u z *± 


Up "i rrVi i~ 
wc xyiiL 




0 0 


Name : 


D UG 94UL1 


O TO 


T T"\ 

±D 


"KTO . 


I T 1 "3 

II 1 J 


Len : 


1 7 Q 
XZ 27 


Check : 


J Z 27 O 


Up "i t - 
wciyiiL 




0 0 


Name : 


T"l 1 n "n TTTQC 

F1_BE__VI8 5 


SEQ 


ID 




1 1 1 A 

X X 14 


T an > 


1 7 Q 
Xz 27 


Check : 


7 ^ n 7 
z 0 u z 


Uo "i rfli t~ 

wciyiiL. 


1 

X • 




Name : 


Fl BR 93BR 


SEL} 


ID 




T 1 -1 C 

111b 


Len : 


1 no 
X Z 27 


Check : 


7 7 7 
Z D 1 Z 


U A "J /tV< T" 

vvciyiiL 


1 

X . 


0 n 


Name : 


-r— 1 -t n T T"l T "KT O 

F1_FI_FIN9 


SEQ 


ID 


NO : 


X X Xb 


Len : 


TOO 
XZ 27 


LnecK : 




we iy ixt. 


x . 




Name : 


Fl FR_MP4 1 


SEQ 


ID 


TVTO . 

NU : 


XXX/ 


Len : 


X Z 27 


Check : 




TaT a t /tVi t~ 

wciyiiL 


x * 


fi fi 


Name : 


F2 CM MP25 


OTO 

SEQ 


ID 


"KTO . 


1 1 1 Q 

XXXo 


Len : 


1 7 Q 
XZ 27 


Check : 


7 7 11 
Z Z O X 


U a "! rrVi +* 

nciyxit 


i 

X • 


fi fi 


Name : 


F2KU BE VI 


OTO 


Tn 
1U 




1 T T Q 
111? 


Len : 


1 7 Q 
XZ 27 


Check : 


4^1 
ft O X 


nCiyilL- 


1 # 


0 0 


Name : 


G_B E_DRLB L 


OTO 

SEQ 


T T\ 
1JJ 


•KTO . 


X x z u 


Len : 


1 7 Q 
XZ 27 




"k 1 Q4 
J X 27 ft 


Up "i frVi t - 

w e xy 11 1— 


3_ # 


fi 0 


Name : 


>t/-i q o XT/"' A 

(j Mb y^JSIGU 


OTO 

bELj 


Tn 
ID 


"KTO • 


117 1 
X XZ X 


Len : 


1 7 Q 

X Z 27 


^ilCL iS- . 


4 7 7 R 


Up t rrVi t~ 






Name : 


G SE SEolo 


OTO 


±u 


TSTO . 


1 1 o o 
X XZ z 


Len : 


1 7 Q 

X Z 27 


Check : 


7^14 
Z D X *± 


Up "i rr Vi t~ 
nCiyilL. 




00 


Name : 


H BE VI991 


OTO 

SEQ 


ID 


XTO . 

NU : 


112 j 


Len : 


X Z 27 


Check : 


7 "3 A 7 


TaT a t «™tVi t~ 
nCiyilL 


> x ■ 


fi fi 


Name : 


H BE VI997 


OTO 

SEQ 


Tn 
±D 


"KTO * 

JMU : 


1 lz4 


Len : 


1 7 Q 
XZ 27 


Check : 


1 ^ ft n 
X O O U 


Up t Vi t~ 
wciyiiL. 


1 

. X . 


fi fi 


Name : 


H CF_90LrO 


OTO 

SEQ 


T T> 

XD 


"KTO • 

JMU : 


1 X Z D 


Len : 


1 7 Q 
IZ 27 


Lneciv . 


Z / D X 


nclyllL 


1 

• X . 


fi 0 


Name : 


J_SE_SE7 02 


OTO 

SEQ 


ID 


NO : 


1 Xz o 


Len : 


i *"> a 

IZ 27 


LnecK : 


7 n Q Q 

Z U 27 27 


wciyiiL 


1 

• X . 


fi fi 


Name : 


J SE SEvoo 


OTO 

SEQ 


Tn 

XD 


"KTO . 

JMU : 


X Xz / 


Len : 


1 Z 27 


Check : 


7 1 4 Q 

Z -L *± 27 


WciyiiL 


: 1 


0 0 


Name : 


IN. LJJ fiyiDl 


cur) 


ID 


NO : 


112 8 


Len : 


12 9 


Check : 


3 510 


Weight 


: 1 . 


00 


Name : 


K_CM_MP53 5 


SEQ 


ID 


NO: 


1129 


Len : 


129 


Check : 


2798 


Weight 


: 1 . 


00 


Name : 


N_CM_YBF3 0 


SEQ 


ID 


NO: 


1130 


Len : 


129 


Check: 


3973 


Weight 


: 1 . 


00 


Name : 


0_CM_ANT70 


SEQ 


ID 


NO: 


1131 


Len: 


129 


Check: 


9677 


Weight 


: 1. 


00 


Name : 


0_CM_MVP51 


SEQ 


ID 


NO: 


1132 


Len: 


129 


Check: 


8852 


Weight 


: 1. 


00 


Name : 


0_SN__MP12 9 


SEQ 


ID 


NO: 


1133 


Len : 


129 


Check : 


1678 


Weight 


: 1. 


00 


Name : 


O_SN_MP13 0 


SEQ 


ID 


NO: 


1134 


Len : 


129 


Check: 


2242 


Weight 


: 1. 


00 


Name : 


U_CD 8 3C 


SEQ 


ID 


NO: 


1135 


Len : 


129 


Check : 


9312 


Weight 


: 1. 


00 



SEQ ID 


NO 




1 










50 


970 


00BW0762 


_1 


MAGRSGD . . . 


NDDTLLQAVR 


IIKILYQSNP 


YPK. 


PEGTRQ 


ARRNRRRRWR 


971 


00BW0768^ 


2 


MAGRSEDS . . 


. DATLLQAVR 


IIKILYQSNP 


YPK. 


PEGTRQ 


ARKNRRRRRR 


972 


00BW0874 


_2 


MAGRSGD . . . 


SDEALLQAVR 


IIKVLYQSNP 


YPK. 


PEGTRQ 


ARKNRRRRWR 


973 


00BW1471 


_2 


MAGRSGD . . . 


SDEALLQAVR 


IIRILYQSNP 


YPKPEG . TRQ 


ARKNRRRRWR 


974 


00BW1616 


_2 


MAGRSGDS . . 


. DEALLQAVR 


TIKILYQSNP 


YPE. 


PKGTRQ 


ARKNRRRRWR 


975 


00BW1686 


_8 


MAGRSGDS . . 


. DEALLQAIK 


SIKILYQSNP 


YPE. 


PQGTRQ 


AQRNRRRRWR 
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976 


00BW1759_3 


MAGRSGD . . . 


NDEAVLQAIR 


IIKILYQSNP 


YPK. 


PRGTRQ 


AQKNRRRRWR 


977 


00BW1773_2 


MAGRSGDS . . 


. DEALLQAVK 


IIKILYQSNP 


YPE. 


PKGTRQ 


ARKNRRRRWR 


978 


00BW1783_5 


MAGRSGD . . . 


SDEAVLQAVR 


IIKILYQSNP 


YPK. 


PEGTRQ 


ARKNRRRRWR 


979 


00BW1795_6 


MAGRSGD . . . 


GDAALLQAVR 


IIKILYQSNP 


YPK. 


PEGTRQ 


ARKNRRRRWR 


980 


00BW1811_3 


MAGRSGD . . . 


SDEELLQVAR 


IIKILYQSNP 


YPE. 


PRGTRQ 


ARKNRRRRWR 


981 


00BW1859_5 


MAGRSEDS . . 


. DAALLQAAK 


IIKIIYQSNP 


YPE. 


PKGTRQ 


ARRNRRRRWR 


982 


00BW18 8 0_2 


MAGRSGD . . . 


NDEALLQAVR 


IIKILYQSNP 


FPK. 


PEGTRQ 


ARKNRRRRWR 


983 


00BW1921_1 


MAGRSGD . . . 


NDEALLQAVR 


IIKILYQSNP 


YPE. 


PQGTRQ 


ARKNRRRRWR 


984 


00BW2 0 3 6_1 


MAGRSEDS . . 


. DEALLQAIR 


LIKILYQSNP 


YPE . 


PKGTRQ 


ARKNRRRRWR 


985 


00BW2063_6 


MAGRSGDN . D 


ADAALLQAVK 


IIKILYQSNP 


YPK. 


PEGTRQ 


ARKNRRRRWR 


986 


00BW2 087_2 


MAGRSGD . . . 


SDEALLQAVR 


IIKILYQSNP 


YPK. 


PEGTRQ 


ARKNRRRRWR 


987 


00BW212 7_2 


MAGRSGD. . . 


NDEARLQWK 


IIKILYQSNP 


YPK. 


PEGTRQ 


ARKNRRRRWR 


988 


00BW2276_7 


MAGRSGD. . . 


SDEALLQAVR 


IIKIIYQSNP 


YPK. 


PEGTRQ 


ARRNRRRRWK 


989 


00BW3819_3 


MAGRSGD . . . 


SDEDLLKAVR 


LIKILYQSNP 


YPK. 


PEGTRR 


AQRNRRRRWR 


990 


00BW3842_8 


MAGRSEDS . . 


. DEALLRWR 


IIKILYQSNP 


YPE. 


PKGTRQ 


ARKNRRRRWR 


991 


00BW3 871_3 


MAGRSGDS . . 


.DEALLQAIR 


TIKILYQSNP 


YPE . 


PKGTRQ 


ARKNRRRRWR 


992 


00BW3 8 7 6_9 


MAGRSGDS . . 


. DEALLHAVR 


TIKILYXSNP 


YPE. 


PKGTRQ 


ARKNRKRRWR 


993 


00BW3886_8 


MAGRSGDS . . 


. DEALLQAVR 


IIKILYQSNP 


YPE. 


HQGTRQ 


ARKNRRRRWG 


994 


00BW3891_6 


MAGRSGDS . . 


. DEALLQAVR 


IIKILYQSNP 


YPK. 


PEGTRQ 


ARKNRRRRWR 


995 


00BW3970_2 


MAGRSGDS . . 


. DEALLQAVK 


IIKILYQSDP 


YPK. 


PEGTRQ 


ARKNRRRRWR 


996 


00BW5 0 31_1 


MAGRSGDN. . 


. DEALLQAVR 


IIKILYQSNP 


YPK. 


PEGTRQ 


ARKNRRRRWR 


997 


96BW01B21 


MAGRSGD. . . 


SDEALLQAVR 


IIRILYQSNP 


YPE. 


PRGTRR 


ARKNRRRRWR 


998 


96BW0407 


MAGRSGD. . . 


S DEALLQAVK 


IIKILYQSNP 


YPK. 


PEEIRQ 


ARKNRRRRWR 


999 


96BW0502 


MAGRSGDS . . 


. DEALLQAVK 


AIKILYQSNP 


YPE. 


PKGTRQ 


ARKNRRRRWR 


1000 


96BW06_J4 


MAGRSGDS . . 


. DEALLQAVR 


IIKILYQSNP 


SPE. 


PKGNRQ 


ARKNRRRRWR 


1001 


96BW11_06 


MAGRSGD. . . 


NDEALLQAVR 


IIKILYQSNP 


YPK. 


PEGTRQ 


ARKNRRGRWR 


1002 


96BW1210 


MAGRSGD . . . 


SDEALLQAVR 


IIKILYQNNP 


YPK. 


PEGTRQ 


ARKNRRRRWR 


1003 


96BW15B03 


MAGRSEDS . . 


. DEALLHAVR 


IIKILYQSNP 


YPE. 


PKGTRQ 


ARKNRRRRWR 


1004 


96BW16_26 


MAGRSGDS . . 


. DAALLQAVR 


IIKILYQSNP 


YPK. 


PKGTRQ 


ARKNRRRRWR 


1005 


96BW17A09 


MAGRSGD . . . 


NDEALLQAMG 


IIKILYQSNP 


YPKPEG . TRR 


ARKNRRRRWR 


1006 


96BWM01_5 


MAGRSGD . . . 


SDEALLQAVR 


IIKILYQSNP 


YPK. 


PEGTRQ 


ARRNRRRRWR 


1007 


96BWM03_2 


MAGRSGD . . . 


SDEALLQAVR 


TIKILYQSNP 


YPK. 


PEGTRQ 


ARKNRRRRWR 


1008 


98BWMC12_2 


MAGRSGDS . . 


. DEALLQAVR 


IIKILYQSNP 


QPK. 


PEGTRQ 


ARKNRRRRWR 


1009 


98BWMC13_4 


MAGRSGD . . . 


SDEALLQAVR 


IIKILYQSNS 


YPK. 


PEGTRQ 


ARKNRRRRWR 


1010 


98BWMC14_a 


MAGRSGDS . . 


. DEALLQAVR 


IIKILYQSNP 


PPE. 


RRGIGQ 


ARXNRRRRWR 


1011 


9 8BWM014_1 


MAGRSGD . . . 


DDERLLQAVR 


IIKILYQSNP 


YPS. 


PEGTRQ 


ARRNRRRRWR 


1012 


98BWM018_d 


MAGRSGD . . . 


SDEALLQAVR 


IIKILYQSNP 


YPK. 


PEGTRQ 


ARKNRRRRWR 


1013 


98BWM03 6_a 


MAGRSGV. . . 


S DEALLQAVK 


IIKILYQSNP 


YPNNPEGSRQ 


AQRNRRRRWR 


1014 


98BWM037_d 


MAGRSGD . . . 


SDEALLQAVR 


IIKILYQSNR 


YPK. 


PEGTRQ 


AQRNRRRRWR 


1015 


99BW3932_1 


MAGRSGD . . . 


PDEALLQAIR 


IIKILYQSNP 


YPK. 


PEGTRQ 


ARRNRRRRWR 


1016 


99BW4642_4 


MAGRSEDSG. 


. DAALLQAVR 


IIKILYQSNP 


YPE. 


PKGTRQ 


ARKNRRRRWR 


1017 


99BW4745_8 


MAGRSGDS . . 


. DEALLQAVR 


IIKILYQSNP 


YPK. 


PKETRQ 


ARRNRRRRWR 


1018 


99BW4754_7 


MAGRSGD . . . 


NDAALLLAVQ 


TIKLLYQSNP 


YPK. 


PEGTRQ 


ARRNRRRRWR 


1019 


99BWMC16_8 


MAGRSGDS . . 


. DEALLQAVR 


IIKILYQSNP 


CPE. 


PRGTRQ 


ARKNRRRRWR 


1020 


A2_CD_97CD 


MAGRSGD . . . 


PDEDLIRAIR 


IIKILYQSNP 


YPKPRG . TRQ 


ARKNRRRRWR 


1021 


A2_CY_94CY 


TAGRSDD . . . 


PDESLLQAIR 


TIKILYQSNP 


YPKPRG . SRQ 


AQRNRRRRWR 


1022 


A2D 97KR 


MAGRSGD . . . 


PDEDLLRAVR 


AIRILYQSNP 


SPDPRG.SRQ 


ARKNRRRRWR 
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1023 


A2G_CD_97C 


MAGRSGS . . 


. TDEELLQAAR 


IIKILYQSNP 


YPPPEG. 


TRQ 


ARKNRRRRWR 


1024 


A_BY_97BL0 


MAGRSGG. . 


. TDAELLTAVR 


IIXFLYQSNP 


YPTPRK. 


TRQ 


AXKNQRRRXR 


1025 


A_KE_Q2 3_A 


MAGRSGD . . 


. SDEELLRAVR 


IIKILYKSNP 


YPKPKG . 


SRQ 


ARKNRRRRWR 


1026 


A_SE_SE659 


MAGRSGP. . 


. GDEELLKAIR 


IIKILYQSNP 


YPKPRG . 


TRQ 


ARKNRRRRWR 


1027 


A_SE_SE72 5 


MAGRSGD . . 


. SDEELLRAVR 


IIKILYQSNP 


YPRPKG . 


SRQ 


AQKNRRRRWR 


1028 


A_SE_SE753 


MAGRSGN. . 


. SDEELLRAIR 


IIKILYNSNP 


YPKPKG . 


SRQ 


ARKNRRRRWR 


1029 


A_SE_SE853 


MAGRSGN. . 


. SDEELLRAIR 


IIKILYQSNP 


HPKPRG . 


SRQ 


ARKNRRRRWR 


1030 


A_SE_SE8 8 9 


MAGRSGD. . 


. SDEELLKAVR 


IIKILYQSNP 


YPKPRG . 


TRQ 


ARKNRRRRWR 


1031 


A_SE_UGSE8 


MAGRSGD . . 


. SDEELLKAVR 


TIKILYQSNP 


YPQPKG . 


SRQ 


ARKNRRRRWR 


1032 


A_UG_92UG0 


MAGRSGN. . 


. PDEELLRAIR 


IIKILYQSNP 


YPEPKG. 


TRQ 


ARKNRRRRWR 


1033 


A_UG_U4 55_ 


MARRSGN. . 


. PDEDLLKAVR 


IIKLLYQSNP 


CPNPRG . 


SRQ 


ARKNRRRRWR 


1034 


AC_IN_213 0 


MAGRSGD. . 


. SDEELLQWR 


IIKILYRSNP 


YPKPRG . 


TRQ 


ARKNRRRRWR 


1035 


AC_RW_92RW 


MAGRSGD . . 


. SDETLLQAVK 


IIKILYQSNP 


YPK. PEGTRQ 


ARRNRRRRWR 


1036 


AC_SE_SE94 


MAGRSGD . . 


. SDEALLQAVR 


IIKILYQSNP 


YPKPRG . 


TRQ 


ARKNRRRRWR 


1037 


ACD_SE_SE8 


MAGRSGD . . 


. SDEDLLRAIR 


IIKILYKSNP 


YPKPRG . 


SRQ 


ARKNRRRRWR 


1038 


ACG_BE_VI1 


MAGRSGA. . 


. SDEELLRAVR 


IVKILYQSNP 


YPKPEG . 


TRQ 


ARRNRRRRWR 


1039 


AD_SE_SE6 9 


MAGRSGD. . 


. SDEXLLKAVR 


LIKTLYQSNP 


PPSPEG. 


TRQ 


ARRNRRRRWR 


1040 


AD_SE_SE71 


MAGRSGN . . 


. SDEELLQAAR 


IIKILYQSNP 


YPKPKG . 


SRQ 


ARKNRRRRWR 


1041 


ADHK_NO_97 


MAGRSGD . . 


. RDADLLKAVR 


IIKILYQSNP 


YPE . PTGSRQ 


ARRNRRRRWR 


1042 


ADK_CD_MAL 


MAGRSGD . . 


. SDEDLLRAIR 


LIKILYQSNP 


PPNTEGTTRQ 


ARRNRRRRWR 


1043 


AG_BE_VI11 


MAGRTGS . . 


. TDEELLKAVR 


TIKILYQSNP 


YPSSEG. 


SRQ 


ARKNRRRRWR 


1044 


AG_NG_ 9 2 NG 


MAGRSGD. . 


. ADEELLRVTR 


IIKILYQSNP 


YPPPEG. 


TRQ 


ARKNRRRRWR 


1045 


AGHU_GA_VI 


MAGRSGA. . 


. SDEELLKAVR 


IIKILYQSNP 


FPE . PTGTRQ 


ARRNRRRRWR 


1046 


AGU_CD__Z32 


MAGRSGD . . 


. SDEELLKIVR 


IIKILYQGNP 


YPPPEG. 


TRQ 


ARRNRRRRWR 


1047 


AJ_BW_BW2 1 


MAGRSGD . . 


. NDEQLLLAIR 


IIKILYKSNP 


YPKPNG . 


SRQ 


ARRNRRRRWR 


1048 


B_AU__VH_AF 


MAGRSGD . . 


. SDDELLKTVR 


LIKFLYQSNP 


PPSPEG. 


TRQ 


ARRNRRRRWR 


1049 


B_CN_RL42_ 


MAGRSED. . 


. SDEELLKTVR 


LIKLLYQSNP 


LPSPEG. 


TRQ 


ARRNRRRRWR 


1050 


B_DE_D31_U 


MAGRSGD . . 


. SDEELLKTVR 


LIKFLYQSNP 


PPSPEG. 


TRQ 


ARRNRRRRWR 


1051 


B_DE_HAN_U 


MAGRSGD . . 


. SDEELLKTVR 


LIKFLYQSNP 


PPSNEG . 


TPT 


ARRNRRRRWR 


1052 


B_FR_HXB2_ 


MAGRSGD . . 


. SDEELIRTVR 


LIKLLYQSNP 


PPNPEG . 


TRQ 


ARRNRRRRWR 


1053 


B_GA_OYI_M 


MAGRSGD . . 


. SDEELLKTVR 


LIKFLYQSNP 


PPNPEG . 


TRQ 


ARRNRRRRWR 


1054 


B_GB_CAM1_ 


MAGRSGD . . 


. SDEELLKAVR 


LIKLLYQSNP 


LPSSKG. 


TRQ 


ARRNRRRRWR 


1055 


B_GB_GB8_A 


MAGRSGD . . 


. SDEDFLKTVR 


FIKFLYQSNP 


PPNPKG . 


TRQ 


ARRNRRRRWR 


1056 


B_GB_MANC_ 


MAGRSGD . . 


. SDEELLQTVK 


LVKFLYQSNP 


PPSPEG. 


TRQ 


ARRNRRRRWR 


1057 


B_KR_WK_AF 


MAGRSGD . . 


. SDEELLRTIR 


IIKFLYQSNP 


LPEPEG . 


TRQ 


ARRNRRRRWR 


1058 


B_NL_3 2 02A 


MAGRSGD. . 


. SDEDLLKTVR 


LIKFLYQSNP 


PPSPEG. 


TRQ 


ARRNRRRRWR 


1059 


B_TW_TWCYS 


MAGRSGD. . 


. SDEELLRTVR 


LIKLIYQSNP 


PPNPEG . 


TRQ 


ARRNRRRRWR 


1060 


B_US_BC_L0 


MAGRSGD . . 


. SDEELLKTVR 


LIKLLYQSNP 


PPNPEG . 


TRQ 


ARRNRRRRWR 


1061 


B_US_DH12 3 


MAGRSGE . . 


. SDEDLLNTVR 


LIKLLYQSNP 


LPSLEG . 


TRQ 


ARRNRRRRWR 


1062 


B_US_JRCSF 


MAGRSGD . . 


. SDEDLLKTVR 


LIKFLYQSNP 


PPSNEG . 


TRQ 


ARRNRRRRWR 


1063 


B_US_MNCG_ 


MAGRSGD . . 


. SDEELLKTVR 


LIKFLYQSNP 


PPSSEG. 


TRQ 


ARRNRRRRWR 


1064 


B_US_P8 96_ 


MAGRSGD . . 


. SDEDLLKTVR 


LIKFLYQSNP 


PPSLEG. 


TRQ 


ARRNRRRRWR 


1065 


B_US_RF_M1 


MAGRRGD . . 


. SDEDLLKAVR 


LIKSLYQSNP 


PPSPEG, 


TRQ 


ARRNRRRRWR 


1066 


B_US_SF2_K 


MAGRSGD. . 


. SDEELLRTVR 


LIKLLYQSNP 


PPSPEG, 


TRQ 


ARRNRRRRWR 


1067 


B_US_WEAU1 


MAGRSGD . . 


. SDEDLLKTVR 


LIKILYQSNP 


PPSPEG. 


.TRQ 


ARRNRRRRWR 


1068 


B_US_WR2 7_ 


MAGRSGD . . 


. SDEELLQKV. 


LIRFLYQSNP 


PPSSEG. 


.TRQ 


ARRNRRRRWE 


1069 


B_US_YU2_M 


MAGRSGD . . 


. SDEDLLRTVR 


LIKVLYQSNP 


PPSSEG. 


.TRQ 


ARRNRRRRWR 
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1070 BF1_BR_93B MAGRSGD . . . SDTELLKAVS YIKILYQSNP LPKPKG . TRQ ARRNRRRRWR 

1071 C__BR_92BR0 MAGRSGD... SDEALLQAVR IIKILYQSNP YPK.PEGTRQ ARRNRRRRWR 

1072 C__BW_96BW0 MAGRSGD... SDEALLQAVR IIKILYQSNP YPK.PEGTRQ AWRNRRRRWR 

1073 C_BW_96BW1 MAGRSGD... NDEALLQAVR IIKILYQSNP YPK.PEGTRQ ARKNRRRRWR 

1074 C_BW_96BW1 MAGRSGD... SDEALLQAVR IIKILYQNNP YPK.PEGTRQ ARKNRRRRWR 

1075 C_BW_96BW1 MAGRSEDS . . . DEALLHAVR IIKILYQSNP YPE . PKGTRQ ARKNRRRRWR 

1076 C_ET_ETH22 MAGRSGD... SDEELLKAVR IIKILYQSNP YPT . PEGTRQ ARRNRRRRWR 

1077 C_IN_93IN1 MAGRSGDS . . . DEALLQAVR IIKILYQSNP YPE . PKGTRQ ARKNRRRRWR 

1078 C_IN_93IN9 MAGRSGDS . . . DEELLKAVR IIKILYQSNP YPE . PRGTRQ ARKNRRRRWR 

1079 C_IN_93IN9 MAGRSGDS.. . DEALLRAVR IIKILYQSNP YPE . PRGTRQ ARKNRRRRWR 

1080 C_IN_94IN1 MAGRSGDS.. . DEALLKAVR IIKILYQSNP YPE . PRGTRQ ARKNRRRRWR 

1081 C_IN_95IN2 MAGRSGDS.. .DEALLKAVR IIKILYQSNP YPE . PRGTRQ ARKNRRRRWR 

1082 CRF01_AE_C MAGRSGN . . . TDEDLLQAVR IIKILYQSNP YPPPEG . TRQ ARKNRRRRWR 

1083 CRF01_AE_C MAGRSGS . . . TDEDLLRTVR IIKILYQSNP YPPAEG . TRQ ARKNRRRKWR 

1084 CRF01_AE_C MAGRSGS... TDEELLRAAR AIKILFQSNP YPSSEG . TRQ ARKNRRRRWR 

1085 CRF01_AE_T MAGRSGS... TDEELLRAVR IINILYQSNP YPSSEG. TRQ TRKNRRRRWR 

1086 CRF01_AE_T MAGRSGS... TDEELLRAVR IIKVLYQSNP YPSSEG. TRQ TRKNRRRRWR 

1087 CRF01_AE_T MAGRSGS... TDEELLRAVR IINILYQSNP YPSSEGGTRQ TRKNRRRRWR 

1088 CRF01_AE_T MAGRSGS... TDEELLRAVR IIKLLYESNP PPSSEG.TRQ TRKNRRRRWR 

1089 CRF01_AE_T MAGRSGS... TDEELLRAVR IIKILYQSNP FPSSEG . TRQ TRRNRRRRWR 

1090 CRF01_AE_T MAGRSGS... TDEELLRAVK IINILYQSNP LPSSEG.SRQ TRKNRRRRWR 

1091 CRF02_AG_F MAGRSGD... ADEELLRWR IIKILYQSNP YPPPEG . TRQ TRKNRRRRWR 

1092 CRF02_AG_F MAGRSXD . . . ADEELLRWR IVKILYQSNP YPPPEG . TRQ ARKNRRGRWR 

1093 CRF02_AG_G MAGRSGD... ADEELLRVIR IIKILYQSNP YPKPEG . TRQ ARRNRRRRWR 

1094 CRF02_AG_N MAGRSGD... ADEELLRAVR IIKILYQSNP YPPPEG. TRQ TRKNRRRRWR 

1095 CRF02_AG_S MAGRSGN. . . ADEELLRAVR TIKILYQSNP YPPPEG. TRQ ARKNRRRRWR 

1096 CRF02_AG_S MAGRSGD... ADEGLLRAVR IIRILYQSNP YPPPEG. SRQ ARRNRRRRWR 

1097 CRF0 3_AB_R MAGRSGD... SDEELLKTIR LIKFLYQSNP PPSPEG.TRQ ARRNRRRRWR 

1098 CRF0 3_AB_R MAGRSGD... SDEDLLKTIR LIKFLYQSNP PPNPEG . TRQ ARRNRRRRWR 

1099 CRF04_cpx_ MAGRSGN. . . IDEDLFKAAR AIKILYQSNP YPNNPTGTRQ ARRNRRRRWR 
HOP CRF04_cpx_ MAGRSG.... SNEDLLGSVG IVKILYQSNP YPN . PTGTRK ARRNRRRRWR 

1101 CRF04_cpx_ MAGRSGS . . . TDEDLLKAVG IVKILYQSNP YPNNTAGTRQ ARRNRRRRWR 

1102 CRF05_DF_B MAGRSGD. . . RDEDLLKAVR LIKILYQSNP LPS PEG . TRQ ARRNRRRRWR 

1103 CRF0 5_DF_B MAGRSGD... RDEDLLKAVR LIKFLYQSNP PPRPEG . TRQ ARRNRRRRWR 

1104 CRF06_cpx_ MAGRSGD... SDDRLLLAVR IIKILYQSNP YPKPNG . SRQ ARRNRRRRWR 

1105 CRF06_cpx_ MAGRSGD. . . NDEQLLLAVR IIKILYQNNP YPKPNG . GRQ ARRNRRRRWR 

1106 CRF06_cpx_ MAGRSGD... NDEQLLLAVR TIKILYQSNP YPKPSG . SRQ ARRNRRRRWR 

1107 CRF06_cpx_ MAGRSGD... SDEQLLWAVR VIKILYQSNP YPKLSG . SRQ ARRNRRRRWR 
11Q8 CRFll_cpx_ MAGRSGD... NDEQLLTAVK IIKILYQSNP QPNPTG . SRQ ARRNRRRRWR 

1109 CRFll_cpx_ MAGRSGD... SDAQLLAAAR IIKILYQSSP YPKPAG . TRQ ARRNQRRRWR 

1110 D_CD_84ZR0 MAGRSGD. . . SDEDLLTAVR LIKILYQSNP PPSPEG.TRQ ARRNRRRRWR 

1111 D_CD_ELI_K MAGRSGD. . . SDEDLLKAVR LIKFLYQSNP PPSPEG.TRQ ARRNRRRRWR 

1112 D_CD_NDK__M MAGRSGD... SDENLLKAIR LIKFLYQSNP PPSPEG.TRQ ARRNRRRRWR 

1113 D_UG_94UG1 MAGRSGD... RDEELLQAVR LIKILYQSNP PPSPEG.TRQ ARRNRRRRWR 

1114 F1_BE_VI85 MAGRSGD... SDTELLKAVK CIKILYQSNP YPKPEG . TRQ ARRNRRRRWR 

1115 F1_BR_93BR MAGRSGD. . . SDQELLKAVR YIKILYQSNP YPKPEG . TRQ ARRNRRRRWR 

1116 Fl FI FIN9 MAGRSGD. . . SDTELLKAVK YIKILYQSNP YPSPDG . TRQ ARRNRRRRWR 
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1117 
1118 
1119 
1120 
1121 
1122 
1123 
1124 
1125 
1126 
1127 
1128 
1129 
1130 
1131 
1132 
1133 
1134 
1135 

00BW0762_1 
00BW0768_2 
00BW0874_2 
00BW1471_2 
00BW1616_2 
0 0BW1686_8 
00BW1759_3 
00BW1773_2 
00BW1783_5 
00BW1795_6 
00BW1811_3 
00BW1859_5 
00BW1880_2 
00BW1921_1 
00BW2 03 6_1 
0OBW2063_6 
0 0BW2 0 87_2 
0 0BW212 7_2 
00BW2276_7 
00BW3 819_3 
00BW3842_8 
00BW3 8 71_3 
00BW3 87 6_9 
00BW3 8 86_8 
0 0BW3 891_6 
00BW3970_2 
00BW5031_1 

96BW01B21 
96BW0407 
96BW0502 

96BW06_J4 

96BW11_06 
96BW1210 

96BW15B03 



F1_FR_MP41 


F2_CM_MP2 5 


F2KU_ 


_BE_VI 


G_BE_ 


_DRCBL 


G_NG_ 


92NG0 


G_SE_ 


_SE616 


H_BE_ 


VI991 


H_BE_ 


JVT997 


H_CF_ 


90CF0 


J_SE_ 


SE702 


J_SE_ 


_SE7 8 8 


K CD 


EQTB1 


K_CM_ 


MP5 3 5 


N_CM_ 


YBF3 0 


0_CM_ 


_ANT7 0 


0_CM_ 


MVP 51 


0_SN_ 


MP12 9 


0_SN_ 


MP13 0 


U CD 


83C 


51 





ARQRQIHSIS 
ARQRQINSIS 
ARQRQINSIS 
ARQRQIRAIS 
ARQRQIHSIS 
ARQRQIHSIS 
ARQRQIDSIS 
ARQRQIREIS 
ARQRQIHSIS 
ARQRQIHSIS 
ARQRQIREIS 
ARQRQIHTIS 
ARQRQIHSIS 
ARQRQINSIS 
ARQRQIDSIS 
ARQRQIHSIS 
ARQREIHSIS 
ARQRQIHSIS 
ARQRQIHTIS 
ARQRQIHSIS 
ARQRQIDSIS 
ARQRQINSIS 
ARQKQIHSIS 
ARQRQINSIT 
ARQRQIHSLS 
ARQKEIHSLS 
ARQRQIHSIG 
ARQRQIHSIS 
ARQRQIHSIS 
ARQRQIHSLS 
ARQRQINSIS 
TRQKQINSIS 
ARQRQIHSIS 
ARQRQIDSIS 



MAGRSGD . . . 
MAGRSGD . . . 
MAGRSGD . . . 
MAGRSGS . . . 
MAGRSGD . . . 
MAGRSGS . . . 
MAGRSGD . . . 
MAGRSGA. . . 
MAGRSGA. . . 
MAGRSGD . . . 
MAGRSGD . . . 
MAGRRGD . . . 
MAGRRGD . . . 
MAGRSGVN. . 
MAGRSED . . . 
MAGRSEE . . . 
MAGRSDG . . . 
MAGRSDG . . . 
MAGRSGE . . . 

ERILSTVLGR 
ERILSTCLGR 
GRILSACLGR 
ERILDTCLGR 
ERILSACLGR 
ERILSTCLGR 
ERVLSTVLGR 
QRILSTYLGR 
ERILSTCLGR 
ERILSTCLGR 
ERILCTCLGR 
ERILSTCLGR 
ERILSTCLGR 
ERILTTCLGR 
ARILSTCLGR 
ERILSTCLGR 
ERILTTVLGR 
ERILSTCLGR 
ERILSTCLGR 
ERILSACLGR 
GRLLSTCLGR 
ERILSTCLGR 
ERILSACLGR 
ERILSDCLGR 
ERILSTCLGR 
ERILSTCLGR 
ERILSTCLGR 
ERILTTCLGR 
ERILSTCLGR 
ERILSACLGR 
ERILSTCLGR 
ERILSTCLGR 
ERILSTCLGR 
TRILSTCLGR 



NDEELLRAVR 
RDEELLKAVR 
SDEELLKAVR 
TDEELLTAVR 
PDEELLRAVR 
TDEELLRAVK 
NDEGLLRACR 
GDEQLPQVCK 
SDTELLQVCK 
NDDQLLLAVR 
SDDQLLLAVR 
SEQQLLTPVR 
PDEQLLTTVR 
. DEELLRAVR 
. DQ . LLQAIQ 
. DQQLLQAIQ 
. DQPLLRAIQ 
. DQPLLRAIQ 
S DEELLRAVR 

PAEPVPFQLP 
PAEAVPLQLP 
PTEPVPFQLP 
LTEPVHLPLP 
SAEPVPFQLP 
SAEPVPLQLP 
PTEPVPFQLP 
PAEPVPLLLP 
STEPVPFQLP 
PAEPVPFLLP 
STEPVPFLLP 
PAEPVPLQLP 
STEPVPFQLP 
SEEPVPLQLP 
PAEPVPFQLP 
SEEPVPLLLP 
SAEPVPFQLP 
STEPVPFQLP 
PAEPVPLQLP 
PAEPVPFQLP 
SAEPVPLQLP 
SAEPVPLQLP 
SAEPVPLQLP 
SAEPVPLQLP 
SAEPVPLQLP 
PAEPVPLQLP 
SAEPVPLQLP 
FTEPVPFQLP 
PTEPVPFQLP 
PAEPVPFQLP 
SAEPVPFQLP 
SAEPVPFLLP 
PAEPVPLQLP 
PEEPVPFQLP 



AIKILYQSNP 
YIKILYQSNP 
LIKILYQSNP 
IIKLLYQSNP 
IIKTLYQSNP 
AIKILYQSNP 
IIRLLYQSNP 
IIKIIYQSNP 
IIKILYQSNP 
IIKILYQSNP 
LIKILYQSNP 
IIKILYQSNP 
TIKILYESNP 
VIKILYQSNP 
IIKILYQSNP 
IIKILYQSNP 
IIKILYQSNS 
IIKILYQSNP 
IIKILYQSNP 

PIERLHIGCS 
PIERLHIGCN 
PIERLHINCS 
PLERLHLDCS 
PIERLHIDCS 
PIERLHIDCS 
PIERLDIGDS 
PIERLHIDCS 
PIERLHIGDS 
PLERLHIGDS 
PIERLHIGDS 
PIERLHIDCS 
PIERLHIGDS 
PIERLNIGGS 
PIERLNIGDN 
PIERLRIGDS 
PIERLNINCS 
PIERLNIGDS 
PIERLYIGDS 
PIERLNIGDS 
PIERLNIGDS 
PIERLHIDCS 
PIERLHIGGS 
PIERLHIVDS 
PLERLHIGDS 
PLERLHIDCS 
PLERLHIDCS 
PIERLHIGDS 
PIERLHIDCS 
PIERLHIDCS 
PIERLHIGGS 
PIERLHISDS 
PIERLHIGGS 
PIERLNIGDS 



YPKPEG . TRQ 
YPKLEG . TRK 
YPKPEG . TRQ 
SPPPEG.TRQ 
YPSPAG . TRQ 
YPPPEG . TRQ 
YPE . PAGTRQ 
YPE . PAGTRQ 
CPE . PTGTRQ 
YSKPNG . SRQ 
YPKPNG . SRQ 
YPKPEG . TRQ 
YPNLEG . SRQ 
YPNSKG . TRQ 
QPSPRG.SRN 
CPTPAG.SRN 
HTSPTG.SRS 
HPSPTTGSTS 
PPNPEG . TRQ 

100 

ESGGTSGTQQ 
ESGGTSGTQQ 
ENGGTSGTQQ 
EDCEPTGTEQ 
ESSGNSG. . . 
ESGGTFGTQQ 
ESGGTSGTER 
ESGGTSGTQQ 
KSSGTSGTQQ 
ESSGTSGTQQ 
EGSGTSGTQQ 
ESSGTSGTQQ 
ESSGTSGTQR 
ESSGTSGTQQ 
ESGGTSGTQQ 
ESSGTSGTQQ 
EGSGTSGTQQ 
EGSGTSGTQR 
EGGGTSGTQQ 
EGDRTYGTQQ 
ESGGTSGTQQ 
ESGGTSGTQQ 
ESGGTSGTQQ 
ESGGTSGTQQ 
ESGGTSGTQQ 
ESGGTSGTQ . 
ESSGTPGTQQ 
ESGGTSGTQQ 
ESSGASGTQR 
KSVGTSG . . . 
ESGGTSGTQQ 
ESSGTSGTQQ 
ENSGTTGTQQ 
ESGGTSGTQQ 



ARRNRRRRWR 
ARRNRRRRWR 
ARRNRRKRWR 
ARRNRRRRWR 
ARRNRRRRWR 
ARRNRRRRWR 
AQRNRRRRWR 
ARRNRRRRWR 
ARRNRRRRWR 
ARRNRRRRWR 
ARRNRRRRWR 
ARRNRRRRWR 
TRRNRRRRWR 
ARRNRRRRWR 
ARRNRRRRWR 
ARRNRRRRWR 
ARRNRRRRWR 
ARRNRRRRWR 
ARRNRRRRWR 
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96BW16_26 
96BW17A09 
96BWM01_5 
96BWM03_2 
98BWMC12_2 
9 8BWMC13_4 
9 8BWMC14_a 
98BWM014_1 
98BWM018_d 
98BWM036_a 
98BWM037_d 
99BW3932_1 
9 9BW4 64 2_4 
99BW4745_8 
99BW4754_7 
99BWMC16_8 
A2_CD_97CD 
A2__CY_94CY 

A2D 97KR 

A2G_CD_97C 
A_BY_97BL0 
A_KE_Q2 3_A 
A__SE_SE659 
A_SE_SE72 5 
A_SE_SE753 
A_SE_SE853 
A_SE_SE88 9 
A_SE_UGSE8 
A_UG_92UG0 
A_UG_U4 55_ 
AC_IN_213 0 
AC_RW_92RW 
AC_SE_SE94 
ACD_SE_SE8 
ACG_BE_VI1 
AD_SE_SE6 9 
AD_SE_SE71 
ADHK_NO_97 
AD K__CD_MAL 
AG_BE_VI11 
AG_NG_ 9 2 NG 
AGHU_GA_VI 
AGU_CD_Z32 
AJ_BW_BW21 
B_AU_VH_AF 
B_CN_RL4 2_ 
B_DE_D31_U 
B_DE_HAN_U 
B_FR_HXB2_ 
B_GA_OYI_M 
B_GB_CAM1_ 
B_GB_GB8_A 
B_GB_MANC_ 
B_KR_WK_AF 
B_NL__32 02A 
B_TW__TWCYS 
B_US_BC_LO 
B_US_DH12 3 
B_US_JRCSF 
B US MNCG 



ARQRQIRAIS 
ARQRQIHSIS 
ARQRQINSIS 
ARQRQIHSIS 
ARQKHIHSIS 
ARQRQINSIS 
ARQTQINSLS 
ARQRQIRALS 
ARQRQINSIS 
ARQRQIHSIS 
ARQRQIHSIS 
ARQRQIHSIS 
ARQRQISSLS 
ARQNQIRAIS 
ARQRQIHSIS 
ARQRQIDSIS 
ARQRQIDSIS 
ARQRQIDSIS 
ARQRQIRAIS 
ARQRQIREIS 
ARQRQINSIS 
ARQRQIDSIS 
ARQRQIDSIS 
ARQRQIDSIS 
ARQRQIDSIS 
ARQRQIDSIS 
ARQKQIDSLS 
ARQRQIDSLS 
ARQRQIDTLS 
ARQRQIDSLS 
ARQRQIDSIS 
ARQRQIHSIS 
ARQRQIDSIS 
ARQRQIDSIS 
ARQRHIHSLS 
ARQRQINSIG 
ARQNQIDSIS 
ARQXQIHSIG 
ARQRQINSIG 
ARQRHIQAIS 
ARQRQISALS 
ARQKQIHSIG 
ARQRQIHSLG 
ARQNQIDSIS 
ARQRQIRQIS 
ARQRQIREIS 
QRQRQIQSIS 
ERQRQIRSIS 
ERQRQIHSIS 
ERQRQIRKIS 
ERQRHIRAIS 
ARQRQIHQIG 
GRQRQIQSLS 
RRQWWIQSLS 
ERQRQIRSIS 
ERQRQIRTIS 
ERQRQIRSIS 
QRQRQIQSIS 
ERQRQIRTIS 
ERQRHIRSIS 



ARIFSACLGR 
ERILSTCLGR 
ERILSACLGR 
ERILSACLGR 
ERILSDCLGR 
ERILSTCLGR 
ERIVSTCLGR 
ERILSTVLGR 
ERILSTCLGR 
ERILSSCLGR 
ERILSTCLGR 
ERILFTCLGR 
ERILSTCLGR 
KRILSTCLGR 
ERILSNCLGR 
QRILSDCLGG 
ERILSTCLGR 
ERVLRTCLGR 
ERILSACLGR 
ERILSTCLGR 
KRIFSTCXGR 
ERILSTCLGR 
ERILSACLGR 
ERILSTCLGR 
ERILNACLGG 
ERILSTCLGR 
ERILSTCLGR 
QRILSACLGR 
ERVLSTCLGR 
ERILSDCLGR 
ERILSTFLGR 
ERILSTCLGR 
ERILSTCLGR 
QRILSTCLGR 
ERILCTCLGR 
ERILSTYLGR 
KRILSNCLGR 
ERVLATCMGR 
ERILSTYLGR 
RRILDACLGR 
ERILSTCLGR 
ERVLATYLGR 
ERILTTCLGR 
ERILSTCLGR 
GWILSTYLGR 
DRILVTYLGG 
ERILSTYLGR 
ERILSTFLGR 
ERILGTYLGR 
GWILSTYLGR 
NWILSTHLGR 
EWILSAFLGR 
AWILSTRLGR 
GW I LNTHLGR 
ERILSTYLGR 
GWILSNYLGR 
ERILSTFLGR 
GWILSNHLGR 
ERILSTYLGR 
AWILSNYLGR 



PAEPVPLQLP 
PTEPVHLPLP 
PAEPVPFLLP 
PTEPVPFQLP 
SAEPVPLQLP 
STEPVPFLLP 
PAERAPFQLP 
PTEPVPFQLP 
PAEPVPFQLP 
PTEPVPFQLP 
SAEPVPLQLP 
STEPVPFQLP 
SAEPVPLQLP 
PAEPVPLQLP 
PAEPVPFQLP 
PAEPVSFQLP 
PTEPVPLQLP 
PTEPVPLQLP 
PTEPVPLQLP 
PTEPVPLLLP 
SXEPVSLQLP 
PTEPVPLQLP 
STEPVPLQLP 
SEEPVPLQLP 
STEPVPLQLP 
SAEPVPLQLP 
PQEPVPLLLP 
SEEPVPLQLP 
PAEPVPLQLP 
PAEPVPLQLP 
SAEPVPLQLP 
PTEPVPFQLP 
SAEPVPLQLP 
SEEPVPLQLP 
SEEPVHLPLP 
SQEPVPLQLP 
PAEPVPLQLP 
PAEPVPLQLP 
PEEPVPLQLP 
PAEPVPLQLP 
PAEPVPLQLP 
PAEPVPLQLP 
STEPVPFLLP 
PTEPVPFQLP 
PAEPVPLQLP 
STEPVPLQLP 
PEQPVPLPLP 
PAEPVPLQLP 
SAEPVPLQLP 
SAEPVPLQLP 
PAEPVPLQLP 
PAEPVPLQLP 
STQPVPLQLP 
PAEPVPLQLP 
SAEPVPLQLP 
PAEPVPLQLP 
SAEPVPLQLP 
PADAVPLQLP 
PAEPVPLQLP 
PAEPVPLQLP 



PIERLHIGSS 

PLERLHLDCS 

PIERLHIGDS 

PIERLSIGDS 

PIERLHIDCS 

PIERLHIGDS 

PIEKLHIDCS 

PIERLNINCS 

PIERLHIDCS 

PIERLHIGDS 

PIERLHIADS 

PIERLNIGDS 

PIERLHIDCS 

PLERLHIGDS 

PIEGLHIDCN 

PIERLNIDCN 

PLERLHLDCS 

PLERLHIDCS 

PLERLHLDCS 

PLERLHLDCS 

PIERLHLDCS 

PLERLHLDCC 

PLERLNLDCR 

SLETLHLDCH 

PLERLNLDCR 

PLEGLHLDCC 

PIERLHLDCS 

PLERLHIDCH 

PIERLHLDCS 

PIERLRLDCS 

PLERLHLDCQ 

PIERLTIDCS 

PLERLHLD . . 

PLERLNLDCC 

PLEGLTLDCN 

PLERLTLNCI 

PLERLNLNCS 

PLERLTLDSS 

PLERLTLNCN 

PLERLSLDCS 

PIERLSLDCS 

PLERLTLDCS 

PIERLRIDCS 

PIERLRLDCS 
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P . QRLTLDCS 



ESGGTSGTQ . 
EDCEPTGTEQ 
ESSGTSGTQQ 
ESSGTSGTQQ 
ESGGTSGTQQ 
ESSGTSGTQQ 
ESGGTPG . . . 
ESSGTSGTQQ 
ESSGTSGTQH 
ESGGTYGTQQ 
KGGGTSGIQQ 
ESGGTYGTLQ 
ESSGTSGTQQ 
ESGGTSGTQQ 
ESSGTSGTQQ 
ESGGTSGTQQ 
EDCGTCGTQQ 
EDCGTSGTLQ 
EDCGTSGTQQ 
EDGGTAETQQ 
EDCXTSETQQ 
EDCGTSGTQQ 
EDCGTSGTQQ 
DDCGTSGTQQ 
EDCGTSGTQQ 
EDCGTSGTEG 
EDCGTSGTQQ 
EDCGTSGTG . 
EDCGTSGTQQ 
ESCGTSGTQQ 
EDCGTSGTQQ 
EDGGTSGTQQ 

SGTQQ 

EDCGTSGTQG 
ESSGTSGTEG 
EDCGTSGTQG 
KDCGTSGTQG 
EDCDIAGKQG 
EDCGTSGTQG 
KDIGTSGTQR 
EDSRTPETQQ 
EDCGTSGEKG 
EDRGDSDPQG 
EDCGHSGTQG 
KDCGTSGTQG 
KDCGTSGTQG 
EDCGTSGTQG 
EDCGNSGTQG 
EDCGTSGTQG 
EDCGTSGTQG 
KDCGTSGTQG 
EDCGTSGTQG 
EDCGTSGTQG 
EECGTSGTQG 
EDCGTSGTQG 
EDCGTSGTQG 
EDCGTSGTQG 
EDCGTSGTQG 
EDCGTSGTQG 
EDCGTSGTQG 
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D_CD_ELI_K 
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F2_CM_MP2 5 
F2KU_BE_VI 
GJBE_DRCBL 
G_NG_92NG0 
G_SE_SE616 
H BE VI991 



ERQRQIRSIS 
ERQRQIRRCS 
ERQRQIRSIS 
ERQRQIRKIS 
.RQRQIQSLS 
ERQRQIRSIS 
ARQRQIREIS 
ARQRQIHSIS 
ARQRQIHSIS 
ARQKQINSIS 
ARQRQIHSIS 
ARQRQIDSIS 
ARQRQIHTLS 
ARQRQIHSIS 
ARQRQIHSLS 
ARQKQIHSLS 
ARQRQIHSIS 
ARQRQIHSIS 
RRQRQIHSLS 
ARQRQIHKIG 
ARQRQIRALS 
ARQRQIRAIS 
ARQRQIRAIS 
ARQRQIRAIS 
ARQRQIREIS 
ARQRQISAIS 
ARQRQISAIS 
ARQRQIRAIS 
ARQRQIRAIS 
ARQRQIHSLS 
ARQRQIRAIS 
ARQRQIRAIS 
ARQRQVRAIS 
ERQRHIHSIS 
ERQRHIHSIS 
ARQKQIHSLS 
ARQKQIHSIS 
ARQNRIHSIS 
ARQRQINSIG 
ARQRQIRSIA 
ARQNQIDSIS 
ARQNQIDSIS 
ARQKQIDSIS 
ARQNQIDSIS 
ARQNQIDSIS 
ARQNQLHSIS 
ARQRYIHSIG 
ARQRQIREIA 
ARQRQIHSIG 
ARQRQIHSIG 
ARQRQIRALS 
ARQRQIREIS 
ARQRQIRAIS 
ARQKQIRSIS 
ARQRQIHQIS 
ARQRQIHSIS 
ARQRQIHSIS 
ARQRQIHSIS 
ARQRQISAIS 
ARQRQIHSIG 



ERILGTFLGR 
EWILDTYLGR 
GWILSTYLGR 
GWILNTYLGR 
AWIISTHLGR 
GWLLSNYLGR 
ERILSSCLGR 
ERILSTCVGR 
ERILSTCLGR 
ERILSTCLGR 
ERILSTCLGR 
TRILSTCLGR 
ERILSNFLGR 
ERILSTCLGR 
ERILSACLGR 
ERILSTCLGR 
ERILSACLGR 
ERILSTFLGR 
ERILVACVGR 
ERILSTCLGR 
ERILSACLGR 
ERILITCLGR 
ERILNACVGR 
ERILSTCLGR 
ERILSSCVGR 
ERILSTCLGR 
ERILSACLGR 
ERFLSTCLGR 
QRILSTCLGR 
ERILSTCLGR 
ERILSTCLGR 
ERILSTCLGR 
ERILSTCLGR 
EQILSTYLGR 
QRILSTYLGR 
ERILATYLGR 
ERVLATYLGR 
ER I LAACLGR 
ERLLSTYLGR 
DRIVDTYLGR 
ERVLSTCLGR 
ERILSTCLGR 
ERILSTCLGR 
ERILSSCLGR 
QRILSDCLGR 
QRILSTCLGR 
ERILSTYLGR 
ERILGTYLGR 
ERIICTFLGR 
ERIISTYLGR 
DRILSSCLGR 
DRILSSCLGR 
ERILSSCLGR 
ERILVACLGR 
ERILSTCLGR 
QRILSTCLGR 
ERILSTCLGR 
ERILSACLGR 
ERILTAYLGR 
ERVLATCLGG 



FEEPVPLPLP 
SVDPVQLQLP 
SAEPVPLQLP 
PTEPVPLPLP 
PAEPVPLQLP 
PTEPVPFQLP 
PEEPVPLQLP 
PAEPVPFQLP 
PTEPVPLQLP 
SAEPVPFLLP 
PAEPVPLQLP 
PEEPVPFQLP 
PAEPVPLQLP 
STEPVPLQLP 
PAEPVPLQLP 
SAEPVPLQLP 
PAEPVPLQLP 
PAEPVPLQLP 
STEPVPLQLP 
SPEPVPLQLP 
SAEPVPLQLP 
STEPVPLQLP 
STEPVPLQLP 
STEPVPLQLP 
STEPVPLPLP 
STEPVPLQLP 
STEPVSLPLP 
SAEPVPLQLP 
SAEPVPLQLP 
PEEPVSFQLP 
SAEPVPLQLP 
SAEPVPLQLP 
PAEPVPLPLP 
PEEPVLLHLP 
PEEPVPLHLP 
PAEPVPLQLP 
PAEPVPLQLP 
PAEPVPLQLP 
SEEPVPLQLP 
PEEPVPLQLP 
SAEPVPLQLP 
PTEPVPFQLP 
SAEPVPLQLP 
SEEPVPLQLP 
SEEPVPLQLP 
SEEPVPLPLP 
SEEPVPLQLP 
PAEPVPLQLP 
PEEPVPLQLP 
FEEPVPLQLP 
SEEPVPLQLP 
PAEPVPLQLP 
LEEPVPLQLP 
PEEPVPLQLP 
LQEPVRLQLP 
PAEPVPFQLP 
PEEPVPLQLP 
PAEPVPFQLP 
PAEPVPLQLP 
PAEPVPLQLP 



PLEKLTLDCN 
PLERLTLDSS 
PLERLTLDCS 
PLDRLTLDCK 
PLERLTLDCS 
PLERLTLDCN 
PLERLHINCS 
PIERLNINCS 
PIERLHIDCS 
PIERLHISDS 
PIERLHIGGS 
PIERLNIGDS 
PLERLNLDCS 
PIERLHIGGS 
PLERLHISGS 
PLERLHISGS 
PIERLHISGS 
PIERLHISGS 
PLERLHIDCS 
PLERLHLDCS 
PLERLHLDCS 
PLERLHLDCN 
PLERLHLDCS 
PLERLHLDCS 
PLERLHLDCS 
PVERLNLDCS 
PLERLHLDCS 
PIERLCLDCS 
PLERLCLDCS 
PLERLNLDCS 
P I ERLNLDCS 
P I ERLRLDCS 
PIERLCLDCS 
PLERLTLDCS 
PLERLTLDCS 
PLEKLTLNCS 
PLEKLTLNCS 
PIEKLTLDCS 
PLERLNLNCS 
PLERLNLNCS 
PI ERLRLDCS 
PI ERLRLDCS 
PIERLRLDCS 
PIERLRLDCT 
P I ERLHLDCS 
PIERLHLDCS 
PLERINLNCS 
PLERLNLNCS 
PLERLNLNCS 
PLERLNLNCS 
PLERLHINCS 
PLERLHINCS 
PLERLHINCS 
PLERLHINCS 
LLEKLHINCS 
PLERLNLDCS 
PLERLHLDCS 
PLEGLSLDCS 
PLERLHLDCS 
PLERLTLDCS 



EDCGTSGTQG 
EDCGTSGTQG 
EDCGNSGAQG 
EDCGTSGTQG 
EDCGTSGTQG 
EDCGTSGTQG 
EDCGQGTEEG 
ESGGTSGTQQ 
ESSGASGTQQ 
ESGGTSGTQQ 
ENSGTTGTQQ 
ESGGTSGTQQ 
EDSGTSGTQQ 
ESGGTSGTQQ 
ESGGTSGTQQ 
ESGGTSGTQQ 
ESGGTSGTQQ 
ESAGTSGTPQ 
EDCGTSGTQQ 
EDCGTSGTQQ 
EDCGTSGTQQ 
EDCGTSGTQQ 
EDCGTSGTQQ 
EDCGTSGTQQ 
EDCGTSGTQQ 
EDGGTSGTQQ 
EDCGTSGTQQ 
EGCGTSGTQQ 
EGCGTSGTQQ 
EDCGNSGTQS 
EDCGTSGTQL 
EDCGTSGTQG 
EDSGTSGTQQ 
EDCGTSGTQG 
EDCGTSGTQG 
EDCGTSGDKG 
EDCGTSGEKG 
EDCGTSGDKG 
EDCGTSGTQG 
EDCGTSGTQG 
EDCGNSGTQG 
EDCGNSGTQG 
EDCGNSGTQG 
EDCGNSGTQG 
EDCGNPGTQG 
EDCGNSGTQG 
EDCGTSGTQG 
EDCRTSGTQG 
EDCGTSGTQG 
EDCGTSGTQG 
EDCGQGPEEG 
EDCGQGAEEG 
EDCGQGTEEG 
KDCGQGTNEG 
EDCGQGTEKG 
EDSREGAEGE 
EDGGTSGTQQ 
KDGGTSGTQQ 
EDSGTSGTQQ 
EDCGTSGEKG 
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RRQQQIRSIS 


ERILSTCLGR 
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00BW0762_1 


PQGTPEGMGN 


P 


00BW07 68_2 


SQGTSEGVGS 


P 


00BW0874_2 


SQGTTEGVGN 


P 


00BW1471_2 


SQGITEGVGS 


P 


00BW1616_2 


. . . . TQGVGS 


P 


00BW1686_8 


SQGATEGVGN 


P 


00BW1759_3 




P 


00BW1773_2 


SQGTTEGVGS 


P 


00BW1783_5 


SQGTTEGVGN 


P 


00BW1795_6 


SQGTPEGVGN 


P 


00BW1811_3 


SQGTPEGVGN 


P 


00BW1859_5 


SQGTTEGVGS 


P 


0 0BW18 80_2 


SQGTPEGVGN 


P 


00BW1921_1 


SQGTTEGVGN 


P 


00BW2036_1 


SQGTTEGVGS 


P 


00BW2063_6 


SQGTPEGVGN 


P 


0 0BW2 0 87_2 


PQGTTEGVGN 


P 


00BW2127_2 


VGS 


P 


00BW2 2 7 6_7 


SQGTTEGVGS 


P 


0 0BW3 819__3 


SQGTTEGVGS 


P 


00BW3842_8 


PQGTTEGVGS 


P 


00BW3871_3 


SQGTTEGVGN 


P 


00BW3876_9 


SQGTKEGVGS 


P 


00BW3 886_8 


SQGTTEGVGS 


P 


00BW3891_6 


SQGTTEGVGS 


P 


00BW3970_2 


GVGH 


P 


00BW5 031_1 


PQGDTEGVGR 


P 


96BW01B21 


SQGTTEGVGN 


P 


96BW0407 


SQGTTEGVGN 


P 


96BW0502 


. . . . TEGVGS 


P 


96BW06_J4 


SQGPTEGVGS 


P 


96BW11__06 


SQGTPEGVGN 


P 


96BW1210 


SQGTTEGVGS 


P 


96BW15B03 


SQGTTEGVGS 


P 


96BW16_26 


GVGS 


P 


96BW17A09 


SQGATEGVGS 


P 


96BWM01_5 


SQGTPEGVGN 


P 


96BWM03_2 


SQGTTEGVGS 


S 


98BWMC12_2 


SQGTAEGVGS 


P 


98BWMC13_4 


SHGTPEGVGN 


P 


98BWMC14_a 


.... TQGVGN 


P 


98BWM014_1 


SLGTTEGVGS 


P 


98BWM018_d 


SQGTTEGVGN 


P 


98BWM03 6_a 


PQGTTEGVGN 


P 


98BWM037_d 


PQGTTEGVGS 


P 


99BW3932_1 


SQGTTEGVGS 


P 



PLERLTLDCN KDCGTSGEKG 
PLERLTLNCS EDCGTSGEKG 
PIERLRLDCS EDCGNSGTQG 
PIERLRLDCS EDCGNSGTQG 
PLERLSLNCD EDSGQGTEGE 
P I EKLNLNCD EDPGKGTEGG 
PLDRLTLDTE EDSGTPGTES 
PLEQLSIRDP EGDQLSEAWT 
PLEQLNIRDP EADRLPGTGT 
PLEQLSIRDP DGDQPSGTWT 
PLEQLSIRDP DGDQPSGTWT 
PLERLNLDCS .... KGTATG 
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S QGTTEGVGS 


99BW4745 8 


SQGTTEGVGS 
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SQGTPEGVGN 
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SQGTTEGVGS 


A2_CD_97CD 
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A_SE_SE7 53 


SQGIETGVGR 
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A_UG_92UG0 


SQGVETGVGR 
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PQGTETGVGG 
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SQGVETGVGR 
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SQGTTEGVGN 


AC_SE_SE94 


SQGTETGVGR 
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AD_SE_SE69 




AD_SE_SE71 


VGS 
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ADK_CD_MAL 




AG_BE_VI11 


SQGTETGVGR 


AG_NG_ 9 2 NG 


SPGTETGVGG 


AGHU_GA_VI 


VGS 
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B_AU_VH_AF 
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B_DE_D31_U 
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VGS 
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B__US_RF_M1 
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VGS 
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SQGTTEGVGN 


C_BW_96BW1 


SQGTPEGVGN 


C_BW_96BW1 


SQGTTEGVGS 


C BW 96BW1 


SQGTTEGVGS 



p 

p 

s 

p 

PQTSVESSGI LGSGIEDX. 
SQESVESSVI LGSGTEEX . 
PQISVEPSW LGSGTEEX. 
.TIFVESSVI LGSRTKEQX 
PQISXESSXI XXSGTKEX. 
HQVSVESPVI LGSGTKNX . 
PQVSGESPVI LGSGTKNX. 
PQVPGEPSTV LGSGTKTX. 
PQVSVESPVI LGSGTKEX. 
PQVSVESPGV LDSGTKNX. 
PQVSEESSII LGSGTKTX. 
TQVSGESSW LDSGTKDX. 
TQVSGESPW LGSGTKNX. 
PQISVESSAV LGSGTKNX. 
PQVSVESPGI LGSGTKNX. 
PVSRKSCAVL GSGTKKEX. 
PQVSVESSAI LGPGTKNX . 
NQISVESPAV LDSGTKEX. 
SQTSGEHPVI LESGTKEX. 
PQIPVEPPAV LDSGTKEX. 
PQIPVESPAI LDSGTENX . 
PQIPGESSAV LGTGTKEX. 
PQISVESPAI LGSGTEEX. 
PQIFVESSGV LGSGTKEX . 
PQISVESPW LGSGTKEX. 
PQISVESPTV LGTGAKEX. 
SQIPGESCDL LGSGTKEX. 
PQVSGESCPI LGEGTKEX. 
PQVLVESPAV LESGAAEX. 
PQILVESPAV LDSGTKEX. 
PQILVESPAV LESGTKEX. 
PQVLVESPAV LEPGTKEX. 
PQILVESPTV LESGTKEX. 
PEILVESPAV LEPGTKEX. 
PQILVESPAV LESGTKEX. 
PQVLVESPAV LDPGTKEX. 
PQVLVESPAV LESGSKEX. 
PQILVESPAV LESGTKEX. 
PQILVESPAV LESGTKEX. 
PQIFVESPTV LDSGTKEX. 
PQVLVESPTV LEPGTKEX. 
PQILVESPAV LESGTKEX. 
PEILVESPTV LESGTKEX. 
PQILVESPTV LESGTKEX. 
PQILVESPAI LEPGTKEX. 
PQVLVESPAV LESGAKEX. 
PQILVESPAV LDSGTKEX. 
SQILLESPAV LEPGTKEX. 
PQILGESPTV LGSGAKEX. 
PQILVESPPV LDSGTKEX. 
PQTSGESRAV LESGTKEX. 
PVFGRPCAVL ESRVKKEX. 
PVSGKSCAIL GSRAKKEX. 
PISGKSCAVL GARAKKEX. 
PISGKSCAVL GSGTKKEX. 
PVSGKSCAVL GSGTKKEX. 
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SQGTETGVGS 
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T T/-1 


CRF 04 CpX_ 
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CRF05_DF_B 
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CRF06_cpx_ 
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CRFO 6 cpx 




CRF 11 cpx_ 




CRFll_cpx_ 




D_CD_84ZR0 




D_CD_ELI_K 




D_CD_ND K_M 


VGS 


D_UG_94UG1 




F1__BE_VI8 5 




F1_BR_93BR 




F1_FI_FIN9 


VGS 


F1_FR_MP41 




F2_CM_MP2 5 


VGS 


F2 KU_BE_VI 




G_BE_DRCBL 


SQGTEIGVGS 


G_NG_92NG0 


PQGTETGVGR 


G_SE_SE616 


PQGTETGVGR 


H_BE_VT991 




H_BE_VI9 97 




H_CF_90CF0 




J_SE_SE702 




J_SE_SE7 8 8 




K_CD_EQTB1 


LGS 


K_CM_MP53 5 


LGS 


N_CM_YBF3 0 


QQG . TATTET 


O_CM_ANT7 0 


VDPR. AEDNC 


0_CM_MVP5 1 


VDPG . TKDNS 


0_SN_MP12 9 


VDSG . TEDNC 


O_SN_MP13 0 


VDPG . TEDNC 


U CD 83C 


VGS 



PISGKPCAVL GSGAKKEX . 
PISGKSCAVL GSGAKKEX. 
PISGKSCAVL GSGAKKEX. 
PISGKSCAVL GYRAKKEX. 
PISGKSCAVL GSGAKKEX. 
PISGKSCTVL GSGAEKEX. 
PQISGESSVI LGSGTKNX. 
PQISGESSVI LGSGTKNX. 
PQISGESSVI LGSGTENX. 
PQISGESSVI LGPGTKNX. 
PQISGESSVI LGSGTKNX. 
PQISGESSVI LGPGTKNX. 
PQISGESPVI LGPGTKNX. 
PQISGESSVI LGPGTKNX. 
PQISVESSGI LGPGTKNX. 
PPISGESSTI LGSGTKEX. 
PQISGESSDI LGAGTKEX. 
PQIPGESRAI LGSGTKEX. 
PQISVESYII LGSGTKEX. 
PQISVESSIV LGSGTKEX. 
SQTSVESSVI LGSGTKEX. 
PQILVESPTV LDSGTKEX. 
PQILVESPTV LDSGTKEX. 
PQVSVELPAV LGTGAKEX. 
PQVSVEPPAV LGTGAKEX. 
PQVPVEPPAV LGTGDKEX . 
PQISVEPPAI LESGTKEX . 
PQISVESPTV LESGAKEX. 
PQISGEPDML LGTGTTEX. 
PQIPGEPGW LGTGTKEX. 
PQIPVEPGVL LGTGTKEX. 
PQIPGEPGVL LGTGTKEX. 
SQISGESDTV LGPRTEEX . 
SQIPGESSTV LGPRTEEX. 
PQISVESPAI LESRTEEX. 
PQISVESPTV LESGTEEQX 
PQIPVEPPAV LESGTEEX. 
HQISVESPAV LDSGTKEX. 
SQISGESHAV LESGTKEX. 
SQISGESHTV LGSGTKEX. 
PQISGEHHTV LESGTKEX. 
PQISMEPRTV LESGTKEX. 
PQISVESRAV LGSGTKEX. 
PQIPVEPCAV LGSGTKEX. 
PQIFVESSW LGSGTKEX. 
PQVLVEPPW LGSGTKEX. 
.SIFVESSW LGQGTKEX. 
PQTSGESPAV LGTGAKEX. 
PQIPVESSTV LGTGTKEX. 
PQISLESSTI LGTGTKEX. 
PQISGEPCMV LGAGTKEX. 
PQISGEPCMV LGAGTKEX. 
PQIPVEPDTV LGSGDKEX. 
PQISVEPCTV LESGTKEX. 
QNTLVGNTC I LGKRVKGX . 
LQNLCSCNTI LATRIAEX . 
LT.LWSCNAI LATRIEKX. 
LQTLHSCNTI LATRVAEX . 
LQNLHSCNTI LATRVAEX. 
TQIPGESCAV LGSGTKE. . 
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Table 16. HIV Tat Alignment 
GCG Multiple Sequence File. 
Written by Omiga 1 . 1 



Name : 


00BW0762 


_1 


SEQ 


ID 


NO: 


1136 


Len : 


108 


Check : 


5728 


Weight : 


1 . 


00 


Name : 


00BW0768~ 


_2 


SEQ 


ID 


NO: 


1137 


Len : 


108 


Check : 


4583 


Weight : 


1 . 


00 


Name : 


00BW0874~ 


_2 


SEQ 


ID 


NO : 


1138 


Len : 


108 


Check : 


5462 


Weight : 


1 . 


00 


Name : 


00BW1471 


_2 


SEQ 


ID 


NO: 


1139 


Len : 


108 


Check: 


4359 


Weight : 


1 . 


00 


Name : 


00BW1616* 


2 


SEQ 


ID 


NO: 


1140 


Len : 


108 


Check : 


5389 


Weight : 


1 . 


00 


Name : 


00BW1686" 


8 


SEQ 


ID 


NO: 


1141 


Len : 


108 


Check : 


6742 


Weight : 


1 . 


00 


Name : 


00BW1759 


_3 


SEQ 


ID 


NO: 


1142 


Len : 


108 


Check : 


6187 


Weight : 


1 . 


00 


Name : 


00BW1773^ 


_2 


SEQ 


ID 


NO: 


1143 


Len : 


108 


Check : 


5566 


Weight : 


1 . 


00 


Name : 


00BW1783" 


_5 


SEQ 


ID 


NO: 


1144 


Len : 


108 


Check : 


6579 


Weight : 


1 . 


00 


Name : 


00BW1795 


__6 


SEQ 


ID 


NO: 


1145 


Len : 


108 


Check: 


6027 


Weight : 


1 . 


00 


Name : 


00BW1811 


_3 


SEQ 


ID 


NO: 


1146 


Len : 


108 


Check : 


4928 


Weight : 


1 . 


00 


Name : 


00BW185 9 


_5 


SEQ 


ID 


NO: 


1147 


Len : 


108 


Check : 


6153 


Weight : 


1 . 


00 


Name : 


0OBW1880* 


_2 


SEQ 


ID 


NO: 


1148 


Len : 


108 


Check: 


6898 


Weight : 


1 . 


00 


Name : 


00BW1921 


_1 


SEQ 


ID 


NO: 


1149 


Len : 


108 


Check : 


6286 


Weight : 


1 . 


00 


Name : 


00BW2 0 3 6* 


_1 


SEQ 


ID 


NO: 


1150 


Len : 


108 


Check : 


4808 


Weight : 


1 . 


00 


Name : 


0OBW2063^ 


_6 


SEQ 


ID 


NO: 


1151 


Len : 


108 


Check : 


7492 


Weight ; 


1 . 


00 


Name : 


0 0BW2 087" 


_2 


SEQ 


ID 


NO: 


1152 


Len : 


108 


Check : 


4005 


Weight ; 


1 . 


00 


Name : 


00BW2127 


2 


SEQ 


ID 


NO: 


1153 


Len : 


108 


Check : 


6532 


Weight : 


1 . 


00 


Name : 


0 0BW2 2 7 6^ 


_7 


SEQ 


ID 


NO: 


1154 


Len : 


108 


Check : 


7138 


Weight : 


1 . 


00 


Name : 


00BW3 819" 


_3 


SEQ 


ID 


NO : 


1155 


Len : 


108 


Check : 


4977 


Weight- 


1 . 


00 


Name : 


00BW3842^ 


_8 


SEQ 


ID 


NO: 


1156 


Len : 


108 


Check : 


5730 


Weight 


1 . 


00 


Name : 


00BW3871 


_3 


SEQ 


ID 


NO: 


1157 


Len : 


108 


Check : 


7576 


Weight 


1 . 


00 


Name : 


00BW3876' 


__9 


SEQ 


ID 


NO: 


1158 


Len : 


108 


Check : 


4797 


Weight 


1 . 


00 


Name : 


00BW3886" 


_8 


SEQ 


ID 


NO: 


1159 


Len : 


108 


Check: 


7443 


Weight 


1 . 


00 


Name : 


00BW3 891 


__6 


SEQ 


ID 


NO: 


1160 


Len : 


108 


Check : 


5634 


Weight 


1 . 


00 


Name : 


OOBW3970* 


2 


SEQ 


ID 


NO: 


1161 


Len : 


108 


Check : 


5984 


Weight 


1 . 


00 


Name : 


00BW5031 


1 


SEQ 


ID 


NO: 


1162 


Len : 


108 


Check : 


8884 


Weight 


1 . 


00 


Name : 


96BW01B21 


SEQ 


ID 


NO: 


1163 


Len : 


108 


Check : 


6237 


Weight 


1 . 


00 


Name : 


96BW0407 




SEQ 


ID 


NO: 


1164 


Len : 


108 


Check: 


5097 


Weight 


1. 


00 


Name : 


96BW0502 




SEQ 


ID 


NO: 


1165 


Len : 


108 


Check: 


5303 


Weight 


1. 


00 


Name : 


96BW06_J4 


SEQ 


ID 


NO: 


1166 


Len : 


108 


Check: 


5679 


Weight 


1. 


00 


Name : 


96BW11 06 


SEQ 


ID 


NO: 


1167 


Len : 


108 


Check: 


7244 


Weight 


1. 


00 


Name : 


96BW1210 




SEQ 


ID 


NO: 


1168 


Len : 


108 


Check: 


5043 


Weight 


1 . 


00 


Name : 


96BW15B03 


SEQ 


ID 


NO: 


1169 


Len : 


108 


Check: 


5056 


Weight 


1 . 


00 


Name : 


96BW16_26 


SEQ 


ID 


NO: 


1170 


Len : 


108 


Check: 


5774 


Weight 


1. 


00 


Name : 


96BW17A09 


SEQ 


ID 


NO: 


1171 


Len : 


108 


Check : 


4288 


Weight 


1. 


00 


Name : 


96BWM01_ 


5 


SEQ 


ID 


NO: 


1172 


Len : 


108 


Check : 


6335 


Weight 


1 . 


00 


Name : 


96BWM03_ 


2 


SEQ 


ID 


NO: 


1173 


Len : 


108 


Check: 


5085 


Weight 


1 . 


00 


Name : 


98BWMC12 


_2 


SEQ 


ID 


NO : 


1174 


Len : 


108 


Check: 


5048 


Weight 


1. 


00 


Name : 


98BWMC13 


_4 


SEQ 


ID 


NO: 


1175 


Len : 


108 


Check: 


5714 


Weight 


1. 


00 


Name : 


98BWMC14 


_a 


SEQ 


ID 


NO : 


1176 


Len : 


108 


Check: 


6475 


Weight 


: 1. 


00 


Name : 


98BWM014 


1 


SEQ 


ID 


NO: 


1177 


Len : 


108 


Check : 


5085 


Weight 


: 1. 


00 


Name : 


98BWM018 


_d 


SEQ 


ID 


NO : 


1178 


Len : 


108 


Check : 


4268 


Weight 


: 1 . 


00 


Name : 


98BWM036 


a 


SEQ 


ID 


NO: 


1179 


Len : 


108 


Check : 


6665 


Weight 


: 1 . 


00 


Name : 


98BWM037 


_d 


SEQ 


ID 


NO: 


1180 


Len : 


108 


Check : 


5564 


Weight 


: 1. 


00 


Name : 


99BW3932 


_1 


SEQ 


ID 


NO: 


1181 


Len : 


108 


Check : 


5875 


Weight 


: 1 . 


00 


Name : 


99BW4642 


_4 


SEQ 


ID 


NO: 


1182 


Len : 


108 


Check: 


6405 


Weight 


: 1. 


00 


Name : 


99BW4745 


_8 


SEQ 


ID 


NO : 


1183 


Len : 


108 


Check : 


4857 


Weight 


: 1 . 


00 


Name : 


99BW4754 


_7 


SEQ 


ID 


NO: 


1184 


Len : 


108 


Check : 


5219 


Weight 


: 1. 


00 


Name : 


99BWMC16 


_8 


SEQ 


ID 


NO: 


1185 


Len : 


108 


Check : 


4870 


Weight 


: 1 . 


00 


Name : 


A2 CD 


97 


SEQ 


ID 


NO: 


1186 


Len : 


108 


Check : 


4523 


Weight 


: 1. 


00 


Name : 


A2_CY 


94 


SEQ 


ID 


NO: 


1187 


Len : 


108 


Check : 


3933 


Weight 


: 1 . 


00 


Name : 


A2D 97 


_9 


SEQ 


ID 


NO: 


1188 


Len : 


108 


Check: 


4676 


Weight 


: 1. 


00 


Name : 


A2G CD 


9 


SEQ 


ID 


NO: 


1189 


Len : 


108 


Check : 


2213 


Weight 


: 1 . 


00 


Name : 


A_BY_97__ 


97 


SEQ 


ID 


NO: 


1190 


Len : 


108 


Check : 


4264 


Weight 


: 1. 


00 


Name : 


A KE 93 


Q2 


SEQ 


ID 


NO: 


1191 


Len : 


108 


Check : 


3668 


Weight 


: 1. 


00 



337 



Name i 


a qp q-a qp 


qpn 

O Dy 


ID 


NO : 


1192 


Len : 


108 


Check : 


4159 


Weight : 


1 . 


00 


in dint; . 


a cr 04 qp 


qpn 

O x_i 


ID 


NO : 


1193 


Leu : 


10 8 


pVifapV • 

V . X i. V . J V • 


4323 


Weight : 


1 . 


00 


Name : 


a qu q a qr 


qpn 


ID 


NO : 


1194 


Len : 


10 8 


Check : 


3 0 99 


Weight : 


1 . 


00 


Ma m<^ • 


a qr gc: op 


SEQ 


ID 


NO : 


1195 


Len : 


10 8 


Check : 


3717 


Weight : 


1 . 


00 


INdUlG • 


a qp qp 


SEQ 


ID 


NO : 


1196 


Len : 


10 8 


Check : 


4178 


Weight : 


1 . 


00 


xNdlllC * 


a qp oc rrn 


SEQ 


ID 


NO : 


1197 


Len : 


108 


Check : 


3 954 


Weight : 


1 . 


00 


IN d u IC- . 


a lie* O C TJ4 


SEQ 


ID 


NO : 


1198 


Len : 


108 


Check : 


3663 


Weight : 


1 . 


00 


Name : 


a Tjr; oo go 


SEQ 


ID 


NO : 


1199 


Len : 


108 


Check : 


4315 


Weight : 


1 . 


00 


INdlllG « 


AP TN 95 2 


SEQ 


ID 


NO : 


12 00 


Len : 


108 


Check : 


5100 


Weight : 


1 . 


00 


Name : 


ap dm 92 9 


SEQ 


ID 


NO : 


12 01 


Len : 


108 


Check : 


4062 


Weight : 


1 . 


00 


"NT -a mp « 

iNdlllC . 


AP 96 S 


SEQ 


ID 


NO : 


12 02 


Len : 


108 


Check : 


6001 


Weight : 


1 . 


00 


Name : 


Apn qp 


SEQ 


ID 


NO : 


12 0 3 


Len : 


108 


Check : 


4767 


Weight : 


1 . 


00 


Name : 


Apr; or \J 


qpn 


ID 


NO : 


12 04 


Len : 


10 8 


pViocV ♦ 

X X O JV * 


5568 


Weight : 


1 . 


00 


Name : 


An qp q*5 q 

MXJ OCt 7j O 


qpn 


ID 


NO : 


12 05 


Len : 


108 


Check : 


4456 


We i aht • 

V f V— -X- XXV — . • 


1 . 


00 


Name : 


an qp qc q 
MXJ o£» "j o 


qpn 




MO ■ 


X^ \J o 


J-iCii . 


1 Oft 

X VJ o 


Phprk • 

V_XXCV_-/V • 


4 850 


We ight : 


1 m 


00 


Name i 


Anuy kto 9 7 
HJJniV imv_j -? / 


qpn 

O i-" V: 


ID 


NO : 


12 0 7 


Len : 


108 


pVif a r , k * 

V_* ± X v^> V» A. • 


6557 


We i aht • 

ri X. Mil U « 


1 . 


00 


Name l 


ATiTC PD ft R 

riLTv. VwlJ O — ) 


SEQ 


ID 


NO : 


12 0 8 


Len : 


10 8 


Check * 


4622 


Weight : 


1 . 


00 


Name : 


AP RT? VT 


SEQ 


ID 


NO : 


12 0 9 


Len : 


10 8 


Check : 


3 72 0 


We ight : 


1 . 


00 


Name ! 


AH WH 92 9 


SEQ 


ID 


NO : 


1210 


Len : 


10 8 


Check • 


4790 


Weight : 


1 . 


00 


Name I 


apt-jtt pa 


qpn 

O Hi V^/ 


ID 


NO : 


1211 


Len : 


10 8 




454 8 


We i ah t • 


1 . 


00 


T\T a m o • 


APTT PD 7fi 


qpn 


ID 


NO : 


12 12 


Len : 


10 8 


Check • 


7456 


Weight : 


1 . 


00 


Name : 


A.T RW 9ft R 

/-\U O W O O 


SEQ 


ID 


NO : 


12 13 


Len : 


10 8 


Check • 


4086 


We ight : 


1 . 


00 


Name : 


T3 ATT \TV\ 


qpn 






19 14 

X ^ X 1 


Len : 


10 8 


Prieclc • 


5 824 


We ight : 


1 . 


00 


Name : 


o r*u PT.4 


qpn 


TD 


MO ■ 


1 C 

X X -J 


T.pri • 
XJCH . 


10 8 


Check : 


3 342 


We ight : 


1 . 


00 


Name : 




3£iy 


TD 
1LI 


Mn • 

1NW . 


1 9 1 

X Z X D 


Len : 


1 Oft 




4 53 8 


Weight : 


1 m 


00 


i\id.me . 


■pa np o <r xta 


qpn 

O X-jV^ 


TD 


MO • 


1917 

X £t X / 


Len : 


10 8 




5673 


Weight : 


1 . 


00 


Name : 


T3 Q O T-TY 


qpn 


ID 


NO : 


12 18 


Len : 


10 8 


Pheck * 


2 953 


Weight : 


1 . 


00 


Name : 


Q rjA AVT 


qpn 


TTJ 

ijj 


Mn • 


19 19 

X X J7 


Xj C. IX . 


1 Oft 

X V o 




5 056 


We ight 


1 . 


00 


Name : 


R fTR PQM 


qpn 

O Hi Vf 


ID 


NO : 


12 2 0 


Len : 


108 


Pheck • 


4131 


Weight * 


1 . 


00 


Name : 


XJ vJIj ODD 


qpn 


ID 


NO : 


12 2 1 


Len : 


108 


Check * 


7783 


Weight « 


1 . 


00 


Name : 


"R riR c: q MA 


qpn 


ID 


NO : 


12 2 2 


Len : 


10 8 


PVieck • 


5562 


We iaht 


1 . 


00 


IN d 1 1 LC < 


ij rvxv. vv xv 


SEQ 


ID 


NO : 


122 3 


Len : 


108 


Check : 


6702 


Weight 


1 . 


00 


Name : 


R "NTT . ft f\ 7 9 

D IN U O O J Z 


qpn 


ID 


NO : 


12 24 


Len : 


10 8 


Check : 


5027 


We ight 


1 . 


00 


Name : 


R TW TWO 


qpn 

O XZj 


ID 


NO : 


12 2 5 


Len : 


108 


Check : 


6611 


Weight 


1 . 


00 


Name : 


•r Tjq nui 


qpn 


x u 


Mn • 

1NW . 


12 2 6 




TOR 

X \J o 


Check : 


5131 


Weight 


1 . 


00 


Name : 


R TTq Dft Q 


qpn 


XXV 


Mn • 

xNW . 


19 9 7 


Len : 


108 




5087 


We ight 


1 . 


00 


Name * 


"D TTq O O TDP 


qpn 


X LJ 


Mn • 


12 2 8 


Len : 


10 8 


pVi pplc . 


774 5 


We ight 


1 . 


00 


Name : 


T3 TTq Q "3 qi? 

xj Uo Oj or 


qpn 


TTl 


Mn • 

1NW . 


19 9 9 

X <S -7 


Len : 


10 8 


Prieclc • 


43 03 


We i a Vi t" 


1 . 


00 


Name : 


13 U O l v li>l 


qpn 


XU 


Mn • 


19 7 0 


xjgix ■ 


10 8 


V_> 11C J\. • 


4 8 88 


We i ahh 


X . 


00 


Name : 


T3 TTQ PC TT3 
13 UO O O JK 


qpn 


TTl 
XX> 


Mn • 

1NVJ > 


19 7 1 


XiCil • 


10 8 


Check : 


5 95 9 


We ight 


1 . 


00 


Name : 


R TTq R£ VTT 
X3 Uo O D X U 


qpn 


TTl 
X u 


NO : 


12 3 2 


Len : 


10 8 


Check : 


6104 


We iaht 


1 . 


00 


Name : 


T3 TTq ft 1 RP 
x3 UO O / i3L- 


qpn 


TTl 

XX/ 


Mn • 


19 7 7 


Len : 


10 8 


Check : 


5 6 02 


We ight 


1 . 


00 


Name : 


R TTq ft ft UTT3 
13 Uo O O INK 


qpn 

oily 


X LJ 


Mn • 


19 74. 




10 8 


Check : 


5 031 


We iaht 

» » >W _1_ 111* 


1 . 


00 


Name : 


O TTO Q O TaTT7 

rj uo yu wxij 


o£iW 


TTi 
1JJ 


Mn • 


1 9 7 R 
X Z .3 D 


Len : 


i n ft 

X VJ o 


V»X1C V^ TV . 


R 0 7 R 

3 VJ -J — J 


TaJq -j (~* V| f- 
mc x y i x i_ 


1 m 


00 


Name : 


T3 "C T T3T3 O "2 

br 1 dK yj 


orn 


T*n 

xU 


Mn * 


1 7 7 C 
X Z 3 D 


Len : 


i nft 

X \J o 


Pin r^\r • 


7 7 ft 1 

-3 -J O X 


We ight 


1 m 


00 


Name : 


T3T3 Q O QO 

c J3K 7^ 




TTi 
XiJ 


Mn • 


19 7 7 
X Z 3 / 


Len : 


1 ftp 
X u o 




0 7 R 

O U J J 


Weight 


1 u 


00 


Name : 


c BW yb yo 


cun 


TTl 
XiJ 


xN^J . 


1Z JO 


Len : 


i n ft 

X VJ o 




CCTft 
3 3 / \J 


We ight 


1 # 


00 


Name : 


c BW yb yb 




TTl 
X JJ 


Mn . 


1 9 7 Q 
X Z .3 y 


Len : 


i n ft 

X VJ o 


Check : 


7 74. ft 


"i rr Vi t" 
mc x y xx i_ 


1 m 


00 


XT -» m « . 

Name : 


c bw y b y b 


o T? n 


X JJ 


vrn > 


T O A O 
XZ 4 U 


Len : 


i n ft 

X U O 


r>ippV • 


c rj 4 7 


We ight 




00 


Name : 


/I T"» T»1 O Q ^ 

C BW_96_96 


oxIiCJ 


Tn 
XJJ 


Km . 
InL/ : 


XZ 4 X 


Len : 


t n ft 

X U O 




CftCC 
3 VJ 3 D 


Wp -J <-t Vi v 
vicivjuu 




VJ VJ 


Name : 


C_ ii 1 OO El 1 


CT7n 
0£jV 


Tn 
XU 


Mn • 

IN *J . 


1 9 A 9 
X Z ft Z 


Len : 


i n ft 

X u o 




419 9 


We ight 


1 . 


00 


Name : 


C XiN yi !?3 


CT?n 

OCjW 


TFi 
XXI 


Mr> * 
1M u . 


1 7 A "I 
X Z ft j 


Len : 


i n ft 

X VJ o 




5 95 7 


We ight 


: 1 . 


00 


Name : 


T XT O "5 Q "3. 

xiM yo 


qpn 


TD 
XX/ 


MO - 
1NVJ . 


1 9 4 4 
X z *± *± 


Len : 


108 


Pheck • 

v_l 1C ^ JV • 


4 573 


Weight 


: 1 . 


00 


Name : 


C_IN_93_93 


SEQ 


ID 


NO: 


1245 


Len : 


108 


Check: 


5361 


Weight 


: 1 . 


00 


Name : 


C_IN_94_94 


SEQ 


ID 


NO: 


1246 


Len : 


108 


Check : 


5479 


Weight 


: 1 . 


00 


Name : 


C_IN__95_95 


SEQ 


ID 


NO: 


1247 


Len: 


108 


Check : 


5697 


Weight 


: 1 . 


00 


Name : 


CRF01_AE_C 


SEQ 


ID 


NO: 


1248 


Len : 


108 


Check : 


2633 


Weight 


: 1 . 


00 


Name : 


CRF01__AE_C 


SEQ 


ID 


NO: 


1249 


Len : 


108 


Check : 


4093 


Weight 


: 1 . 


00 


Name : 


CRF01_AE_C 


SEQ 


ID 


NO: 


1250 


Len : 


108 


Check : 


2957 


Weight 


: 1 . 


00 


Name : 


CRF01 AE T 


SEQ 


ID 


NO: 


1251 


Len : 


108 


Check: 


2478 


Weight 


: 1 . 


00 
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Name : 


CRFO l__AJhJ T 


SEQ 


ID 


NO : 


1252 


Len : 


lUo 


LnecK : 


TOCO 

lob / 


weignt : 


1 

1 . 


a n 


Name : 


CRFO 1_AE_T 


SEQ 


ID 


NO : 


1253 


Len : 


10 8 


Check : 


12 04 


Weight : 


1 . 


A A 

u u 


Name : 


CRFO 1_AE_T 


SEQ 


ID 


NO : 


1254 


Len : 


10 8 


Check : 


2 02 4 


Weight : 


1 • 


A A 
O O 


Name : 


CRF01 A_E_T 


0 t? r\ 
SEQ 


ID 


NO : 


12 5 5 


Len : 


10 0 


LxieCK : 


y 1 j 


Weight : 


1 . 


n a 


Name : 


CRFO 1_AE_T 


SEQ 


ID 


NO : 


1256 


Len : 


10 0 


cnecK : 


1 A A C 

14 4 0 


weignc : 


1 . 


A A 


Name : 


CRF02_AG_r 


O XT' PA 


ID 


IMO * 


1 O C ""7 

12 b/ 


Len : 


1 U O 


Check : 


A OA n 
4 0 4 U 


weignc : 


T 

X • 


n n 
u u 


Name : 


CRF 02_A(j t 




id 


JNO : 


TOCO 

12 o 0 


Len : 


-1 n 0 
lUo 


Check : 


DZO J 


iAiclyilu . 


1 


n n 


Name : 


CRFO 2 ACj Cjj 




1JJ 


JNJO : 


n 0 c o 

12 b y 


Len : 


1 r\ q 
1 U 0 


Check : 


A £i Q "3 
4 O O O 


we lgiiL 


T 

X . 


n n 


Name : 


/^t-\ TT< Pi O 7\ TIT 

LKFOz ACj_J>J 


biiQ 


in 
1JJ 


JMO : 


12 o U 


Len : 


TAP 

lUo 


cnecK . 


1 Q Q Q 

0 -7 0 y 


we lgni. 


n 

x . 


n n 


Name : 


CRF 0 2_AG_S 


SEQ 


ID 


NO : 


12 61 


Len : 


1 A O 

10 0 


LneCK : 


j 4 O 1 


WclyllL 


1 

X > 


n n 
u u 


Name : 


CRF 02 AG b 


bEQ 


ID 


NO : 


1 0 c 0 
12 62 


Len : 


"I A Q 

lUo 


LflcC K : 


A R Q A 


we lyiiL 


T 

X . 




Name : 


CRF 0 3_AB_R 


SEQ 


ID 


NO : 


12 63 


Len : 


1 A O 
1 0 O 


Check : 


O O A Q 

z / 4 y 


we ignu 


1 

X . 




Name : 


CRFO 3_AB_R 


SEQ 


ID 


NO : 


12 64 


Len : 


1 A O 
10 O 


Check : 


j 1 y y 


Weight 


X . 


A A 


Name : 


CRF 0 4_CpX_ 


SEQ 


ID 


NO : 


12 65 


T AVI . 

Len : 


T A O 
10 O 


LnecK : 


0 0 n q 

2 / / y 


weiynu 


X « 


A A 


Name : 


CRF04__cpx_ 


SEQ 


ID 


NO : 


1266 


Len : 


10 8 


cnecK : 


O T /l A 

2 14 0 


Weight 


X . 


A A 


Name : 


CRF 0 4 _Cpx_ 


SEQ 


ID 


NO : 


12 6 7 


Len : 


T A O 

1 0 0 


LneCK : 


A Q C O 
4 0 b / 


TaT a "i <^ In 

we ignt 


1 

X • 


A A 


Name : 


CRFO 5_DF_B 


SEQ 


ID 


NO : 


T O C O 

12 6 0 


Len : 


1 A Q 
1 0 O 


Check : 


d z z y 


we lgnt 


X . 


n n 


Name : 


CRF05 DF B 


SEQ 


ID 


NO : 


T O C Q 

12 6 y 


Len : 


1 A Q 
1 0 O 


Check : 


A Q O Q 
4 O Z O 


weignu 


n 

x . 


n n 
\j \j 


Name : 


CRF06_CpX_ 


SEQ 


ID 


NO : 


12 7 0 


Len : 


"1 A O 
1 0 O 


Check : 


A £ C O 

4 0 b Z 


weiync 


X . 


a n 


Name : 


CRFO 6_Cpx_ 


SEQ 


ID 


NO : 


1271 


Len : 


10 0 


LnecK : 


C O *3 O 

b 2 0 2 


weignt. 


1 . 


A A 


Name : 


CRFO 6_Cpx_ 


SEQ 


ID 


NO : 


12 72 


Len : 


"I A O 

1 0 0 


tnecK : 


4 O / 1 


weiynt 


X . 


a n 


Name : 


CRFO 6_Cpx_ 


SEQ 


ID 


NO : 


12 73 


Len : 


1 A O 
10 O 


Check : 


C O A O 

b / 4 / 


Weiynu 


1 

1 . 


A A 


Name : 


CRFll_Cpx_ 


SEQ 


ID 


NO : 


12 74 


Len : 


"1 A O 
10 O 


Check : 


410 1 


Weight 


1 . 


A A 
U U 


Name : 


CRFll_cpx_ 


SEQ 


ID 


NO : 


12 75 


Len : 


10 8 


Check : 


0000 

3 2 0 0 


We ight 


1 . 


A A 

0 0 


Name : 


D_CD_83_EL 


SEQ 


ID 


NO : 


1276 


Len : 


10 8 


Check : 


O C A A 

3 64 0 


T.7 _ ' ~Vi 4- 

weignt 


1 . 


A A 
0 0 


Name : 


D_CD_8 3 _ND 


SEQ 


ID 


NO : 


12 7 7 


Len : 


10 8 


cnecK : 


4 6b 0 


Weight 


1 . 


A A 
0 O 


Name : 


D CD_84_84 


SEQ 


ID 


NO : 


12 7 8 


Len : 


t A O 

1 0 0 


Check : 


^ A A O 

644 / 


Weight 


1 • 


A A 
O U 


Name : 


D_UG_94_94 


SEQ 


ID 


NO : 


12 7 9 


Len : 


10 8 


Check : 


6b b y 


We ight 


1 . 


A A 
O U 


Name : 


F1_BE_93_V 


SEQ 


ID 


NO : 


1 0 0 n 
12 0 0 


Len : 


T A O 

1 0 0 


Check : 


/I Q 1 O 
4 0 1 2 


weignu 


X . 


A A 


Name : 


Fl BR 93 9 


SEQ 


ID 


NO : 


TOOT 

12 0 1 


Len : 


1 A O 
1 0 O 


Check : 


4 3/0 


we lyriL 


1 . 


A A 


Name : 


T"l 1 Tt T *"\ "5 TTl 

Fl FI 93 F 


SEQ 


ID 


NO : 


TOGO 

12 o2 


Len : 


"1 A Q 

1 0 0 


r 1 Vi o, /~- v • 


A Q 1 fi 

4 y 1 O 


weignt. 


X . 


n n 
u u 


Name : 


Fl FR 96 M 


brijQ 


ID 


NO : 


T O Q O 

12 0 3 


Len : 


TAD 
1 U O 


Check : 


1 Q "i A 

0 y J 4 


T>T 1— > -! «Vl 4- 

we xy 11 l. 


, X . 


0 n 


Name : 


F2 CM 95_IV1 


SEQ 


ID 


NO : 


12 o4 


Len : 


T A O 
1 0 O 


Check : 


b 3 1 0 


TaT a t /~tV» 4~ 

weiync 


1 

X • 


n n 
u u 


Name : 


F2KU BE 94 


SEQ 


ID 


NO : 


T O O C 

12 0 b 


Len : 


1 A O 
1 0 O 


Check : 


A C A A 

4 64 4 


weiynt 


, X . 


A A 


Name : 


G_BE_96_DR 


SEQ 


ID 


NO : 


12 86 


Len : 


10 8 


CnecK : 


A 0 0. 1 

43 y 1 


Weight 


: 1 . 


A A 

0 0 


Name : 


G NG_92_92 


SEQ 


ID 


NO : 


TOOT 

12 0 / 


Len : 


1 A O 

10 0 


Check : 


core 

b ob b 


weiync 


: 1 . 


A A 

u u 


Name : 


G SE 93_SE 


SEQ 


ID 


NO : 


12 8 8 


Len : 


T A O 

10 8 


Check : 


O /l O A 

2 4 2 0 


Weight 


: 1 . 


A A 
U U 


Name : 


H BE VI 9 


SEQ 


ID 


NO : 


12 8 9 


Len : 


10 8 


Check : 


C O O A 

b / 0 0 


We ight 


: 1 . 


A A 
O U 


Name : 


H_BE VI 9 


SEQ 


ID 


NO : 


12 90 


Len : 


1 A O 

1 0 0 


Check : 


0 /I 0 0 
2 4/2 


We ight 


: 1 . 


A A 
O U 


Name : 


H CF 90 90 


SEQ 


ID 


NO : 


12 91 


Len : 


T A O 
10 O 


Check : 


0 a 0 
3 0 2 6 


Weight 


: 1 . 


A A 
U U 


Name : 


J_SE_93_SE 


SEQ 


ID 


NO : 


12 92 


Len : 


T A O 
10 O 


Check : 


/I C A O 

4 b 4 Z 


we lync 


x . 


A A 


Name : 


J SE 94_SE 


SEQ 


ID 


NO : 


12 93 


Len : 


1 A O 
1 0 O 


Check : 


/l A C O 

4 0b/ 


Weight 


: x . 


A A 


Name : 


xv lu y / iiy 




-LU 


un . 

Vi\J . 


j.^ y ft 


Len : 


1 no 
x u 0 




2 22 2 


We ight 


. 1 m 


00 


Name : 


K_CM_96_MP 


SEQ 


ID 


NO: 


1295 


Len : 


108 


Check : 


4681 


Weight 


: 1 . 


00 


Name : 


N_CM_95_YB 


SEQ 


ID 


NO: 


1296 


Len : 


108 


Check: 


3679 


Weight 


: 1. 


00 


Name : 


O CM ANT 


SEQ 


ID 


NO: 


1297 


Len : 


108 


Check : 


1276 


Weight 


: 1. 


00 


Name : 


0_CM_91_MV 


SEQ 


ID 


NO: 


1298 


Len: 


108 


Check: 


814 


Weight 


: 1. 


00 


Name : 


O SN 99S 


SEQ 


ID 


NO: 


1299 


Len : 


108 


Check : 


9132 


Weight 


: 1 . 


00 


Name : 


O SN 99S 


SEQ 


ID 


NO: 


1300 


Len : 


108 


Check : 


2342 


Weight 


: 1 . 


00 


Name : 


U_CD 83C 


SEQ 


ID 


NO: 


1301 


Len : 


108 


Check : 


4773 


Weight 


: 1. 


00 



SEQ ID NO 
1136 


00BW0762_ 


_1 


1 

. . . MEQVDPN 


LEPWNHPGSQ 


PKTPCNKCFC 


KSCSYHCLVC 


50 

FQTKGLGISY 


1137 


00BW0768 


_2 


. . . MDPVDPN 


LEPWNHPGSQ 


PKTACNNCYC 


KYCSYHCLVC 


FQKKGLGISY 


1138 


00BW0874 


_2 


. . . MEPVDPN 


LEPWNHPGSQ 


PKTACNSCYC 


KHCCYHCRVC 


FLTKGLGISY 


1139 


00BW1471 


_2 


. . . MDPVDPK 


LEPWNHPGSQ 


PKTACNTCYC 


KKCCYHCQVC 


FLNKGLGISY 


1140 


00BW1616 


2 


. . . MEPIDPN 


LEPWNHPGSQ 


PSTACNKCYC 


KQCCYHCPAC 


FLTKGLGISY 


1141 


00BW1686 


8 


. . . MEPVDPK 


LEPWNHPGSQ 


PTTPCTTCFC 


KVCSYHCLVC 


FQTKGLGIYY 
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1142 


00BW1759_3 


. . . MEPIDPN 


LEPWNHPGSQ 


PKTACNKCYC 


KSCSYHCLVC 


FQKKGLGISY 


1143 


00BW1773_2 


. . . MEPVDPN 


LEPWNHPGSQ 


PKTPCTKCYC 


KLCSYHCLVC 


FQTKGLSISY 


1144 


00BW1783_5 


. . . MEPVDPN 


LEPWNHPGSQ 


PKTPCTKCYC 


KKCSYHCLVC 


FQTKGLGISY 


1145 


00BW1795_6 


. . .MEPVDPS 


LEPWNHPGSQ 


PKTPCNHCYC 


KHCSYHCLVC 


FQRKGLGISY 


1146 


00BW1811_3 


. . . MEPVDPN 


LEPWKHPGSQ 


PKTACNTCYC 


KRCSYHCPVC 


FLTKGLGISY 


1147 


00BW1859_5 


. . .MEPVDPN 


LEPWNHPGSR 


PKTACNKCYC 


KRCSYHCLVC 


FQTKGLGISY 


1148 


00BW188 0_2 


. . . MEPVDPN 


LEPWNHPGSQ 


PQTPCNKCYC 


KRCSYHCLVC 


FQTKGLGISY 


1149 


00BW1921_1 


. . . MEPIDPK 


LEPWNHPGSQ 


PNTPCTPCYC 


KKCSYHCLVC 


FQTKGLGIYY 


1150 


00BW2036_1 


. . . MEPVDPK 


LEPWNHPGSQ 


PKTPCNKCYC 


KKCSYHCLVC 


FQTKGLGISY 


1151 


00BW2063__6 


. . . MEIVDPN 


LDPWDHPGSQ 


PSTPCNKCYC 


KYCSYHCLVC 


FQTKGLGISY 


1152 


0 0BW2 0 8 7_2 


. . .MEPIDPN 


LEPWNHPGSQ 


PKTACNKCFC 


KRCCYHCPAC 


FLTKGLGISY 


1153 


00BW2127_2 


. . .MEPVDPN 


LEPWNHPGSQ 


PKTACSPCYC 


KNCSYHCLVC 


FQTKGLGISY 


1154 


00BW2276_7 


. . . MEPVDPN 


LEPWKHPGSQ 


PKTACTSCYC 


KRCSYHCLVC 


FQTKGLGISY 


1155 


0 0BW3 819_3 


. . . MEPVDPN 


LEPWNHPGSQ 


PKTACNQCYC 


KHCCYHCLVC 


FQTKGLGISY 


1156 


00BW3842_8 


. . . MEPVDPK 


LEPWNHPGSQ 


PRTPCNKCFC 


KVCSYHCQSC 


FLTKGLGISY 


1157 


00BW3 871_3 


. . . MDPVDPN 


LEPWNHPGSQ 


PKTPCNNCYC 


KKCSYHCWC 


FQTKGLGIYY 


1158 


00BW3876_9 


. . . MELIDPK 


LEPWNHPGSQ 


PAAPCNNCYC 


KHCSYHCLVC 


FQTKGLGISY 


1159 


00BW3 886_8 


. . .MEPIDPN 


LEPWNHPGSQ 


PKTPCNKCYC 


KHCSYHCLVC 


FQNKGLGISY 


1160 


0 0BW3 8 91_6 


. . .MEPVDPN 


LEPWNHPGSQ 


PNTACNKCYC 


KQCSYHCLVC 


FQKKGLGISY 


1161 


00BW3 970_2 


. . .MEPVDPN 


LEPWNHPGSQ 


PKTACNSCYC 


KKCSYHCQVC 


FLTKGLGISY 


1162 


00BW5031_1 


. . .MEPVDPN 


LEPWNHPGSQ 


PKTPCNKCYC 


KQCSYHCPVC 


FLTKGLGIYY 


1163 


96BW01B21 


. . .MEPVDPN 


LEPWNHPGSQ 


PKTACNNCYC 


KHCSYHCLVC 


FQTKGLGIYY 


1164 


96BW0407 


. . .MEPIDPN 


LEPWNHPGSQ 


PKTACNKCYC 


KHCSYHCLVC 


FQTKGLGISY 


1165 


96BW0502 


. . .MEPVDPN 


LEPWKHPGSQ 


PRTACTKCYC 


KYCCYHCLVC 


FQTKGLGISY 


1166 


96BW06_J4 


. . .MEPVDPK 


LEPWNHPGGQ 


PKTPCNTCYC 


KKCSYHCLVC 


FQKKGLGIYY 


1167 


96BW11_06 


. . . MEQVDPN 


LEPWNHPGSQ 


PKTPCNNCYC 


KYCSYHCLVC 


FQTKGLGISY 


1168 


96BW1210 


. . .MEPVDPN 


LEPWNHPGSQ 


PKIACNKCYC 


KACCYHCLVC 


FQTKGLGISY 


1169 


96BW15B03 


. . .MEPVDPK 


LEPWNHPGSQ 


PKTPCTKCFC 


KGCSYHCLVC 


FQTKGLGISY 


1170 


96BW16_26 


. . .MEPVDPK 


LEPWNHPGSQ 


PKTACNKCYC 


KRCSYHCLVC 


FQTKGLGISY 


1171 


96BW17A09 


. . .MDPVDPS 


LEPWNHPGSQ 


PKTACNTCYC 


KKCCYHCQVC 


FLNKGLGISY 


1172 


96BWM01_5 


. . .MEPVDPN 


LEPWKHPGSQ 


PETPCNKCYC 


KSCSYHCLVC 


FQKKGLGISY 


1173 


96BWM03_2 


. . .MEPVDPN 


LEPWNHPGSQ 


PKTACNNCCC 


KRCSYHCLVC 


FQKKGLGISY 


1174 


98BWMC12_2 


. . .MEPVDPN 


LEPWNHPGSQ 


PKTACNNCYC 


KRCCYHCQRC 


FLTKGLGISY 


1175 


98BWMC13_4 


. . .MEPVDPN 


LEPWNHPGSQ 


PKTSCNNCYC 


KKCSYHCLVC 


FQKKGLGISY 


1176 


98BWMC14_a 


. . . MDPVDPK 


LEPWNHPGSQ 


PSTPCNTCFC 


KKCSYHCLVC 


FQKKGLGIYY 


1177 


98BWMO!4_l 


. . .MEPIDPN 


LEPWNHPGSQ 


PKTACNKCHC 


KRCCYHCTVC 


FLTKGLGISY 


1178 


98BWM018_d 


. . .MEPIDPN 


LEPWNHPGSQ 


PKTDCNKCYC 


KRCCYHCLVC 


FQKKGLGISH 


1179 


98BWM03 6_a 


. . .MEPVDPN 


LEPWNHPGSQ 


PRTACNTCYC 


KKCSYHCLVC 


FQKKGLGISY 


1180 


98BWM037_d 


. . .MEPVDPN 


LEPWNHPGSQ 


PKTACNKCYC 


KHCSYHCLVC 


FQTKGLGISY 


1181 


99BW3932_1 


. . .MEPVDPN 


LEPWNHPGSQ 


PKTACNKCYC 


KSCSYHCPVC 


FLSKGLGISY 


1182 


99BW4642_4 


. . .MEPVDPN 


LEPWNHPGSQ 


PKTPCTTCFC 


KRCSYHCLVC 


FQTKGLGIYY 


1183 


99BW4 74 5_8 


. . .MEPVDPN 


LEPWNHPGSQ 


PSTACNKCYC 


KHCSYHCLVC 


FQTKGLAISY 


1184 


99BW4 754_7 


. . .MEPVDPN 


LEPWNHPGSQ 


PETPCNKCFC 


KACSYHCLVC 


FQKKGLGISY 


1185 


99BWMC16_8 


. . .MDPVDPN 


LEPWNHPGSQ 


PKTACNRCYC 


KKCSYHCLVC 


FHTKGLGISY 


1186 


A2_CD 97 


. . . MEPVDPN 


LEPWNHPGSQ 


PKTACNNCYC 


KKCCYHCQRC 


FLNKGLGISY 


1187 


A2 CY 94 


. . .MEPVDPK 


LEPWNHPGSQ 


PKTACTKCYC 


KRCCYHCQLC 


FINKGLGISY 


1188 


A2D 97 9 


. . .MDPVDPN 


LEPWNHPGSQ 


PRTACNKCYC 


KRCCYHCPVC 


FLNKGLGISY 
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1189 


A2G CD 9 


1190 


A_BY_97_97 


1191 


A_KE_93_Q2 


1192 


A_SE_93_SE 


1193 


A_SE_94_SE 


1194 


A_SE_94_SE 


1195 


A_SE_95_SE 


1196 


A_SE_95_SE 


1197 


A_SE_95_UG 


1198 


A_UG_85_U4 


1199 


A_UG_92_92 


1200 


AC_IN_95_2 


1201 


AC_RW_92_9 


1202 


AC_SE_96_S 


1203 


ACD_SE_95_ 


1204 


ACG BE V 


1205 


AD_SE_93_S 


1206 


AD_SE_95__S 


1207 


ADHK_NO_97 


1208 


ADK_CD_85_ 


1209 


AG BE VI 


1210 


AG_NG_92_9 


1211 


AGHU GA 


1212 


AGU_CD_7 6_ 


1213 


AJ_BW_98_B 


1214 


B AU VH 


1215 


B CN RL4 


1216 


B_DE_86_D3 


1217 


B_DE_86_HA 


1218 


B_FR_83_HX 


1219 


B GA OYI 


1220 


B GB CAM 


1221 


B GB GB8 


1222 


B_GB_5 9_MA 


1223 


B KR WK 


1224 


B_NL_86_3 2 


1225 


B_TW TWC 


1226 


B US DH1 


1227 


B_US P8 9 


1228 


B_US_83_RF 


1229 


B_US_83_SF 


1230 


B_US_84_MN 


1231 


B_US_86_JR 


1232 


B_US_86_YU 


1233 


B_US_87_BC 


1234 


B_US_88_WR 


1235 


B US 90 WE 



. . . MDPVDPN LEPWNHPGSQ 
. . . XDPVDPN LEPXNHXXSQ 
. . .MDPVDPN LEPWNHPGSQ 
. . .MDPVDPN LEPWNHPGSQ 
. . .MDPVDPN LEPWNHPGSQ 
. . .MDPVDPN LEPWNHPGSQ 
. . . MEPVDPN IEPWNHPGSQ 
. . . MDPVDPN LEPWNHPGSQ 
. . . MDPVDPN LEPWNHPGSQ 
. . .MEPVDPN LEPWKHPGSQ 
. . .MDPVDPS LEPWNHPGSQ 
. . .MEPVDPN LEPWNHPGSQ 
. . . MEPVDPK LEPWNHPGSQ 
. . . MEPIDPN LEPWNHPGSQ 
. . . MDLVDPN LEPWNHPGSQ 
. . .MEPVDPK LEPWNHPGSQ 
. . .MDPVDPS LEPWNHPGSQ 
. . .MDPVDPN LEPWNHPGSQ 
. . . MDPVDHN LEPWNQPGSQ 
. . . MDPVDPN LEPWNHPGSQ 
. . .MDPVDPN LEPWNHPGSQ 
. . . MELVDPS LEPWNHPGSQ 
. . .MDPVDPN IEPWNQPGSQ 
. . .MEPVDPN LEPWNQPGSQ 
. . . MEPVDPN IEPWNQPGSQ 
. . . MDPVDPR LEPWKHPGSQ 
. . . MEPVDPR LEPWKHPGSQ 
. . . MEPVDPR LEPWEHPGSQ 
. . .MEPVDPR LEPWKHPGSQ 
. . .MEPVDPR LEPWKHPGSQ 
. . .MEPVDPR LEPWKHPGSQ 
. . . MEPVDPR LEPWKHPGSQ 
. . .MEPVDPR IEPWKHPGSQ 
. . .MEPVDPR LEPWNHPGSQ 
. . . MEPVDPR LEPWKHPGSQ 
. . .MEPVDPK LEPWKHPGSQ 
. . .MDPVDPR LEPWKHPGSQ 
. . .MEPVDPR LEPWKHPGSQ 
. . .MEPVNPS LEPWKHPGSQ 
. . .MEPVDPR LEPWKHPGSQ 
. . . MEPVDPN LEPWKHPGSQ 
. . .MEPVDPR LEPWKHPGSQ 
. . .MEPVDPS LEPWKHPGSQ 
. . .MEPVDPN LEPWKHPGSQ 
. . .MEPVDPR LEPWKHPGSQ 
. . . MDPVDPR LEPWKHPGSQ 
. . . MEPVDHR LEPWKHPGSQ 



PKTACNKCYC KACCWHCQVC 

PKTXCRNCYC KKCCWHCQIC 

PTTACNKCYC KKCCYHCQVC 

PSTACNKCYC KICCYHCPVC 

PTTPCSKCYC KKCCYHCIVC 

PTTACNKCYC KKCCYHCQAC 

PTTPCTKCYC KKCCYHCPAC 

PATACSACYC KKCCYHCPVC 

PTTPCNKYFC KRCCYHCLVC 

PTTACSNCYC KVCCWHCQLC 

PKTPCNKCYC KVCCYHCQCC 

PRTACNNCYC KRCSYHCLVC 

PKTACNNCYC KHCSYHCLVC 

PKTACNRCYC KRCSYHCLVC 

PTTPCSKCYC KKCCYHCQHC 

PKTACNKCFC KRCSYHCLVC 

PTTPCTKCYC KKCCYHCQVC 

PTTPCSKCYC KKCCYHCQSC 

PNTPCNNCYC KQCCYHCQLC 

PRTPCNKCYC KKCCYHCQMC 

PKTACNKCYC KKCCWHCQVC 

PTTACNKCYC KICCWHCQLC 

PKTACNQCYC KRCCYHCQHC 

PQTACNNCYC KKCCFHCQVC 

PKTACTPCYC KKCCFHCQVC 

PKTACTNCYC KQCCFHCQVC 

PKTACNNCYC KKCCLHCQVC 

PKTACTNCYC KKCCFHCQVC 

PRTPCTNCYC KKCCLHCQVC 

PKTACTNCYC KKCCFHCQVC 

PKTASNNCYC KRCCLHCQVC 

PRTACTNCYC KQCCFHCQVC 

PRTACTNCYC KKCCFHCQVC 

PKTACTKCYC KKCCLHCQVC 

PKTPCTKCYC KKCCLHCQVC 

PKTACNNCYC KKCCFHCQVC 

PKTACTNCYC KKCCLHCQVC 

PKTACTNCYC KKCCLHCQVC 

PKTACTNCYC KKCCFHCQAC 

PKTACNNCYC KKCCYHCQVC 

PRTACNNCYC KKCCFHCYAC 

PKTACTTCYC KKCCFHCQVC 

PKTACTNCYC KKCCLHCQVC 

PRTACNNCYC KKCCFHCQVC 

PKTACTKCYC KKCCLHCQVC 

PKTACTNCYC KKCCFHCQVC 

PKTACTNCYC KRCCFHCQVC 



FLNKGLG I S Y 
FLKKGLGISY 
FLNKGLGISY 
FLNKGLGISY 
FQNKGLGISY 
FLNKGLGISY 
FLNKGLGISY 
FLNKGLGISY 
FQHKGLGISY 
FLKKGLGISY 
FLNKGLGISY 
FQKKGLGISY 
FQAKGLGISY 
FQTKGLGISY 
FITKGLGISY 
FQTKGLGISY 
FITKGLGISY 
FLNKGLGISY 
FLRKGLGISY 
FITKGLGISY 
FLNKGLGISY 
FLNKGLGISY 
FLKKGLRISY 
FSSKGLGISY 
FLKKGLGISY 
FIRKGLGISY 
FMKKGLGIFY 
FTKKGLGISY 
FTRKGLSISY 
FITKALGISY 
FTKKGLGISY 
FITKGLGISY 
FLRKGLGISY 
FITKGLGISY 
FMTKGLGISY 
FTKKGLGISY 
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LEPWNHPGSQ 


PTTDCNKCFC 


KKCCWHCQVC 


FLKKGLGISY 
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1278 
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. . .MDPVDPN 
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. . .MEPVDPN 
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. . .MEPVDPS 


LDPWNHPGSQ 


PTTPCTKCYC 


KRCCFHCQWC 


FTTKGLGISY 
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. . . MELVDPN 
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O CM A NT 
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0_SN 9 9S 

0_SN 9 9S 
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. . MELVDPN 

. . MEWDPN 
. . MEQVDPN 
. . MDPVDPK 
. .MDPVDPK 
. . MDPVDPN 
. . MDPVDPN 
. . MDPVDPN 
. .MDPVDPK 
. . MEPVDPN 
. . MEPVDPN 
. . MEPVDPN 
. . MDPVDPN 
. . MEPVDPR 
. . MDPVDPE 
. . MDPVDPE 
. .MDPVDPE 
. .MDPVDPE 
. . MDPVDPR 



LDPWNQPGSQ 
LDPWKHPGSQ 
LDPWNHPGSQ 
LEPWKHPGSQ 
LEPWNHPGSQ 
LEPWNHPGSQ 
QEPWNHPGSQ 
QEPWNHPGNQ 
LEPWNHPGSQ 
REPWNHPGSQ 
REPWNHPGSQ 
IEPWNQPGSQ 
IEPWNQPGSQ 
LEPWNHPGSQ 
VPPWHHPGSQ 
MPPWHHPGSK 
MPPWHHPGSQ 
MPPWHHPGSQ 
LEPWNHPGSQ 



PTTPCTKCYC 
PETPCNKCYC 
PKTACNNCYC 
PKTPCNNCYC 
PTTPCNKCYC 
PKTPCNKCFC 
PRTACNNCYC 
PKTPCNNCYC 
PQTACNNCYC 
PKTACTNCYC 
PKTACTNCYC 
PKTACNQCYC 
PKTACNQCYC 
PKTACNNCYC 
PQIPCNNCYC 
PQTPCNNCYC 
PQTPCNKCYC 
PQTPCNKCYC 
PKTACNSCYC 



KKCCFHCYCC 
KKCCFHCQLC 
KKCCFHCQVC 
KS . VAALQVC 
KVCCWHCQVC 
KVCCWHCQVC 
KKCCYHCQLC 
KQCSFHCQLC 
KKCCYHCQMC 
KKCCYHCQVC 
KKCCYHCQVC 
KKCCYHCQLC 
KRCCYHCQIC 
KRCCYHCLYC 
KRCCYHCYVC 
KRCCYHCYVC 
KACCYHCYVC 
KACCYHCYVC 
KRCCLHCQVC 



FATKGLGISY 
FTRKGLGISY 
FTTKGLGISY 
FLNKGLGISY 
FLNKGLGISY 
FLNKGLGISY 
FLKKGLG I Y Y 
FLKKGLGISY 
FLKKGLGISY 
FLQKGLGISY 
FLQKGLGISY 
FLQKGLGICY 
FLKKGLG I SN 
FTKKGLGISY 
FVRKGLGISY 
FTKKGLGISH 
FASKGLGISY 
FASKGLGLSY 
FMTKGLG I S Y 
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GRKKRRQRR . 
GRKKRGQRR . 
GRKKRRQRR . 
GRKKRRQRR . 
GRKKRRQRR . 
GRKKRRQRR . 
GRKKRRQRR . 
GRKKRRQRR . 
GRKKRRQRR . 
GRKKRRRRR . 
GRKKRRQRR . 
GRKKRGQRR . 
GRKKRRQRR . 
GRKKRRQRR . 
GRKKRGQRR . 
GRKKWRQRRG 
GRKKRRQRR . 
GRKKRRQRR . 
GRKKRRQRR . 
GRKKRRQRR . 
GRKKRGQRR . 
GRKKRRQRR . 
GRKKRRQRR . 
GRKKRRQRR . 
GRKKRRQRR . 
GRKKRRQRR . 
GRKKRRQRR . 
GRKKRRQRR . 
GRKKRRQRR . 
GRKKRRQRR . 
GRKKRRQRR . 
GRKKRRQRR . 
GRKKRRQRR . 
GRKKRGQRR . 



. HAPPGSKDH 
. NAPPSSEDH 
. SAPPSGEDH 
.SAPPSSKDH 
.STPPSSKDH 
. SAPPSNKEH 
. SGPPSNKDH 
.STPPSSEDH 
. SGPPSSEDH 
. SAPPSSEDH 
. RAPPSSEDH 
.SAPSSSEDH 
.SAPPSSEDH 
.SAPPSSKDH 
. STPPSNKAH 
RSAPSSSKDH 
. SAPPGSEDH 
.SAPPSSEDH 
.SAPPSSEDH 
. RSPQSSEAH 
.SAPSSSEDH 
. SAPPSNKDH 
. STPPRSEDH 
. SAPPSSEDH 
. SAPPSSEDH 
.SAPPSSEDH 
.SAPSSSENH 
.SAPPSSEDH 
.STPPSSEDH 
.STPPSSESH 
. SAPSSSEDH 
. SAPPSSKDH 
.SAPPSSEDH 
. SAPPRSEDH 



QNPISKQPLP 
QDLISKQPLS 
QSSLPKQPLP 
QDPLSKQPLS 
QNPVSKQPLP 
QDPIPKQPLP 
QNLVSKQPLS 
QDLISKQPLP 
QNPISKQPLS 
QNPISKQPLS 
QNPIPKQPLS 
QDNISKQPLP 
QNPISKQPFP 
QNPLSKQPLP 
QNLISKQPLP 
QDLISKQPLP 
QNPISKQPLP 
QDPISKQPLP 
QNHISKQPLP 
QDPISKQPLP 
QNPIPKQPLP 
QNPISKQPLP 
QNLILKQPLP 
QNLISKQPLP 
QNPISKQPLS 
QNLISKRPLP 
QNPVSKQPLP 
QNLISKQPLP 
QNPVSKQPLS 
QNLISEQPLP 
QDPISKQPFP 
QNPVSKQPLP 
QDLVPKQPLS 
QNLISKQPLP 



. QTRGDPTGS 
. QTRGDPTGS 
. QARGNPTGS 
. QTRGDPTGS 
. RTQGNSTGS 
. RTPGDPTGP 
. QTQRDPTGS 
. RTQGDPTGS 
. QTRGDPTGS 
. QTRGDPTGS 
. RTQGDPTGS 
. RTQGDPTGS 
. QTRGDSTGS 
. RTPGNSTGS 
. RTQGDSTGS 
. QTRGDPTSS 
. QTRGNPTGS 
. QTRGDPTGS 
. QTRGDQTGS 
. QARGDPTGS 
. RTQGNSTGS 
. RTQGNSTGS 
. RTQGNPTGP 
. RTPGNSTGS 
. QTRGDSTGS 
. QTRGNQTGS 
. QARGNSTGS 
. RTQGDPTGS 
. QTRGDPTGS 
. RTQGNPTGS 
. RTQGESTGS 
. QTRGDPTGS 
.QARGNPTSS 
. RTQGDSTGS 



100 

EESKKKVESK 
EESKKKAESK 
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KESKKKVESK 
EESKKKVESK 
EESKKKVESK 
EESKKKVESK 
EESKKKVESK 
KESKKKVESK 
EESKKKVESK 
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EESKKKVESK 
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EESKKKVESK 
EESKKKVESK 
EESKKKVESK 
EESKKKVGSK 
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EESKKKVESK 
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A_SE_94_SE 
A_SE_95_SE 
A_SE_95_SE 
A_SE_95_UG 
A_UG_85_U4 
A_UG_92_92 
AC_IN_95_2 
AC_RW_92_9 
AC_SE_96_S 
ACD_SE__95_ 

ACG_BE V 

AD_SE_93_S 
AD_SE_95_S 
ADHK_NO_97 
ADK_CD_85_ 

AG_BE VI 

AG_NG_92_9 

AGHU_GA 

AGU_CD_7 6_ 
AJ_BW_98_B 
B A U V H 
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B_DE_86_D3 
B_DE_8 6_HA 
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B_GA OYI 

B_GB CAM 

B_GB GB8 

B_GB_59_MA 
B KR WK 
B_NL_86_32 

B_TW TWC 

B_US DH1 

B_US P8 9 

B_US_83_RF 
B US 83 SF 



GRKKRRQRR . 
GRKKRRQRR . 
GRKKRRQRR . 
GRKKRGQRR . 
GRKKRRQRR . 
GRKKRRQRR . 
GRKKRRQRR . 
GRKKRRRRR . 
GRKKRRQRR . 
GRKKRSQRR . 
GRKKRRQRR . 
GRKKRRPRR . 
GRKKRGQRRR 
GRKKRRQRR . 
GRKKRRQRR . 
GRKKRRQRR . 
GRKKRRPRR . 
GRKKRRPRR . 
GRKKRRPRR . 
GRKKRKHRR . 
GRKKRRHRR . 
GRKKRRQRR . 
GRKKRTRRR . 
GRKKRRQRR . 
GRKKRKQRR . 
GRKKRKQRR . 
GRKKRRQRR . 
GRKKRRQRR . 
GKKKRKPRR . 
GRKKRKPRR . 
GRKKWRQRR . 
GRKKRRQRR . 
GRKKRRQRR . 
GRKKRRQRR . 
GRKKRSQRR. 
GRKKRRQRR . 
GRKKRKQRR . 
GRKKRRPRR . 
GRKKRRQRR . 
GRKNRKHRR . 
GRKKRRRRR . 
GRKKRSQRR . 
GRKKRRQRR . 
GRKKRRQRR . 
GRKKRRQRR . 
GRKKRRQRR . 
GRKKRRQRR . 
GRKKRRQRR . 
GRKKRRQRR . 
GRKKRRQRR . 
GRKKRRQRR . 
GRKKRRQRR . 
GRKKRRQRR . 
GRKKRRQRR . 
GRKKRRQRR . 
GRKKRRQRR . 
GRKKRRKRR . 
GRKKRRQRR . 
GRKKRRQRR . 
GRKKRRQRR . 



. SAPPSSEDH 
. SAPPSNGDH 
. SAPPSSEDH 
.SAPPSSKDH 
. SAPPSCKDH 
. SAPASSEDH 
.STPPSSKDH 
. KAPPSSEDH 
. SAPPSSKDH 
.STPPSSEDH 
. SAPPSSEDH 
. SAPPSNKDH 
.STPSSSKDH 
.SAPPSSEDH 
.SAPPSSTDH 
.SAPPSSEDH 
. GPDQGNTDH 
. KPSPSNKDH 
. RPPQGGTGH 
. GAPPGSKDH 
. GTSHSSKDH 
. GAPQSSKDH 
. GAPQSNKDH 
. RTPQSSKDH 
. GAPQSNKDH 
. GTPQGNKDH 
.RTPQSSKDH 
. GTPQSSKDH 
. GPPQGSKDH 
. GTPQSNKDH 
. RAPPSSEDH 
. NAPPSSEDH 
. SAPPSSKDH 
. GPPQSNKDH 
. RAPPSSEDR 
. XTPEGGQAH 
. GAPPSSKDH 
. RPPKSSQDH 
. RPPQGNQAH 
. GTPQGSKDH 
. GTPQSHQDH 
. RAPKSSPDH 
. GTPQDRKDH 
. TAPPGNKNH 
. RAPEDSQTH 
. RAPQDSQTH 
. RAPEDSQTH 
. RAPQDSQTH 
. RAHQNSQTH 
. RAPQDSKTH 
. RTPQSSKTH 
. RLPEDSQIH 
. RAPPDSQTR 
. RAPQDNKNH 
. RSPQDSETH 
. RTPQNSQTH 
. RSPQHSQTD 
. RPPQDSQTH 
. GPPQGSQTH 
. RAPQDSQTH 



QNPISKQPLP 
QNPISKQPLP 
QDLVSKQPLP 
QNPVSKQPLP 
QNPLPEQPST 
QDLISKQLLP 
QNPVSKQPTS 
QNLVSKQPLP 
QNPIPKQPLP 
QDPISKQPLP 
QNLISKQPLS 
QDLVSKQPLP 
QDLVPKQPLP 
QNLVSKQPLP 
QTPISKQPLP 
QNPISKQPLP 
QNPVPKQSLP 
QNPIPKQSLP 
QNPIPEQSLP 
QNPIPKQPLP 
XIPISKQPLP 
QNSIQKQPIP 
QNPISKQPIP 
QNPIPKQPIP 
QNPIQQQSIP 
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QNPVPKQSIP 
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QTLIPKQPLP 
QNPIPKQPIP 
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QASLSKQPAS 
QVSLSKQPSS 
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EKSKKKVESK 
EESKKKVESK 
EESKKKVESK 
EEPKKEVESK 
EESKTEVESK 
KESKKEVASK 
EESKKKXESK 
KESKKKMESK 
EESKKKVESK 
EESKKKVESK 
EESKKKVESK 
EESKKKVESK 
EESKKKVESK 
EESKKKVESK 
EESKKKVESK 
EESKKKVESK 
EESKKKMESK 
EESKKKVESK 
EEPKKKVESK 
EESKKKVESK 
EKSKKEVESK 
KEKKK . VASK 
KESKKEVESK 
KEKKK. VASK 
KEKKK. VESK 
EESKKEVASK 
KESKKEVESK 
KEKKK. VASK 
KESKKEVESK 
EESKKEVESK 
KESKKKVESK 
KESKKKVESE 
KESKKKVETE 
KKSKKKVERE 
KE . KKKVERE 
KESKKKVERE 
KESKKKVEGE 
KESKKKVESK 
EESKKKVERE 
EESKEKVEKE 
KESKKKVERE 
KESTKKVERE 
KESKKKVETE 
KEQKKKVERE 
KESKEKVERE 
TESKKKVERE 
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B_US_84_MN 
B__US_86_JR 
B_US_86_YU 
B_US_87_BC 
B_US_88_WR 
B_US_90_WE 
BF1_BR_93_ 
C_BR_92_92 
C_BW_96_96 
C_BW_96_96 
C_BW_96_96 
C_BW_96_96 
C_ET_86_ET 
C_IN_93_93 
C_IN_93_93 
C_IN_93_93 
C_IN_94_94 
C IN 95 95 



CRFOl 


_AE_ 


_C 


CRFOl" 


_AE~ 


"c 


CRFOl 


_AE_ 


~c 


CRFOl 


_ae~ 


jr 


CRFOl" 


_AE~ 


~t 


CRFOl 


_AE~ 


"t 


CRFOl" 


_AE~ 


T 


CRFOl 


_ae" 


~t 


CRFOl 


_AE_ 


~t 


CRF02* 


_AG_ 


~f 


CRF02^ 


_AG~ 


[f 


CRF02^ 


_AG_ 


~G 


CRF02^ 


_AG_ 


]n 


CRF02" 


_AG_ 


[s 


CRF02 


_AG_ 


~s 


CRF03" 


_ab" 




CRF03 


AB 


"r 



CRF04_cpx_ 
CRF04_cpx_ 
CRF04_cpx_ 
CRF05_DF_B 
CRF05_DF_B 
CRF06_cpx_ 
CRF06_Cpx_ 
CRF06_cpx_ 
CRF06_ cpx_ 
CRFll_cpx_ 
CRFll_cpx_ 
D_CD_83_EL 
D_CD_83_ND 
D_CD__84_84 
D_UG_94_94 
F1_BE_93_V 
F1_BR_93_9 
F1_FI_93_F 
F1_FR_96_M 
F2_CM_95_M 
F2KU__BE_94 
G_BE_96_DR 
G_NG_92_92 
G_SE_93_SE 
H BE VI 9 



GRKKRRQRR . 
GRKKRRQRR . 
GRKKRRQRR . 
GRKKRRQRR . 
GRKKRRQRR . 
GRKKRRQRR . 
GRKKRRQRH . 
GRKKRRQRR . 
GRKKRRQRR . 
GRKKRRQRR . 
GRKKRRQRR . 
GRKKRGQRR . 
GRKKRRQRR . 
GRKKRRQRR . 
GRKKRRQRR . 
GRKKRRQRR . 
GRKKRRQRR . 
GRKKRRQRR . 
GRKKRKHRR . 
GRKKRKHRR . 
GRKKRKHRR. 
GRKKRKHRR . 
GRKKRKHRR . 
GRKKRKHRR . 
GRKKRKHRR . 
GRKKRKHRR . 
GRKKRKHRR . 
GRKKRRRRR . 
GRKKRXRRR . 
GRKKRRRRR . 
GRKKRRRRR . 
GRKKRKRRR . 
GRKKRRRRR . 
GRKKRRQRR . 
GRKKRRQRR . 
GRKKRKHRR . 
GRKKRKRNE . 
GRKKRKHRR . 
GRKKRRPRR . 
GRKKRRSRR . 
GRKKRRQRR . 
GRKKRRQRR . 
GRKKRRQRR . 
GRKKRRQRR . 
GRKKRRQRR . 
GRKKWRQRR . 
GRKKRRQRR . 
GRKKRRQRR . 
GRKKRRQRR . 
GRKKRRPRR . 
GRKKRRQRH . 
GRKKRRQRP . 
GRKKRRQRH . 
GRKKRRQRR . 
GRKKRRQRR . 
GRKKRRQRR . 
GRKKRKHRR . 
GRKKRRPRR . 
GRKKRKHRR . 
GRKKRRQRR . 



. RAPEDSQTH 
. RPPQDSQTH 
. RPPQDSQTH 
. RAPQDSQTH 
. RAPPEGLTH 
. RSPQNSQTH 
. RTPQSSQLH 
. SAPPSSEDH 
. SAPPSSEDH 
. SAPPSSKDH 
.SAPPSSEDH 
. SAPPRSEDH 
. RAPQSSKDH 
. SAPPSSEDH 
. RAPQSSEDH 
.SAPPSSEDH 
. SAPQSSEDH 
. SAPQSSEDH 
. GPPPGSKDH 
. GPSQDSKDH 
. GTPQGSKGH 
. GTPQSSKDH 
. GTPQSRKDH 
.GTPQSSKDH 
. GTPQSRKDH 
. GTPQSSKDH 
. RTPQSSKDH 
. GTPQSRQDH 
. GTPQSRQDR 
. GTPQSHQDH 
. GTPQSRQDH 
. GTPQSRQDN 
. GTPQSRQDH 
. RAPQDNQTD 
. RPPQDNQTD 
. GSLQGSKGH 
. DLLGFSRDR 
. RPPQGSRDR 
. RPPQGSQAH 
. RPPQGGQAH 
. QAPPGSKNH 
. TAPPGSKNH 
. TAPPGSKNH 
. TAPLGSKSH 
. AASHSSENH 
. TASRSSKNH 
. GPPQGGQAH 
. KPPQGDQAH 
. RPPHSSQTH 
. RTPPGGQAN 
. RTPQSSQVH 
. RTPQSSQIH 
. RTPQSSQIH 
. RTPQSSQSH 
. RTPQSGEVH 
. RTPQSSQAH 
. GTPHSSKDH 
. GTPQGSKDH 
. GTPQSSKGH 
. GTPKSLQDH 



QVSLPKQPAP 
QVSLPKQPSS 
QSSLSKQPTS 
QASLSKQPTS 
QVPLSKQPSS 
QDSLSKQPTS 
QDPVPKQPAS 
QNPIPKQPLP 
QNPVSKQPLP 
QNPVSKQPLP 
QDLVPKQPLS 
QNLISKQPLP 
QNLISKQPLS 
QNLISKQPLP 
QNLISKQPLP 
QNLISKQPLP 
QDLISKQPLP 
QNPISKQPLP 
QNPIPKQPLP 
QNSIPKQPLP 
QDPISKQPLP 
QNPIPKQPLP 
QHPIPEQPLS 
QSPIPEQPLP 
QYPIPEQPLP 
QTPIRKQPPS 
QYPIPEQPSP 
QNPVPKQPLP 
QNPVSKQPLP 
QNPVSKQSLP 
QNPVPKQPLP 
QDPVPKQPLP 
QNPVPKQPLP 
QVSLPKQPAS 
QVSLPKQPAS 
QNLIPKQPLS 
QNPIPKQPLS 
QNPIPKQPLS 
QDPVPEQPPS 
QIPVPEQPSS 
QDPVSKQPLS 
QDPVPKQPLS 
QDPVPKQPLS 
QDPVPKQPLS 
QDPIPKQPST 
QDPIPEQPLP 
QVPIPKQPSS 
QVPIPEQPSS 
QDPIPKQPSS 
QDPVPKQPSS 
QNSLPKQPLS 
QDFVPKQPIS 
QDPVPKQPLS 
KNPIPEQPLS 
QDPVSKQPLS 
QNPISKQPLS 
QTPVPKQPFS 
QNPVPKQPLP 
QDPVPKQPLP 
QTLIPKQPLS 



QFRGD . PTGP 
QQRGD . PTGP 
QLRGD . PTGP 
QPRGD . PTGP 
QFRGD . PTGP 
QPRGD . PTGP 
QAQGN . PTGP 
. QTRGDQTGS 
. QTRGDPTGL 
. QTRGDPTGS 
. QARGNPTSS 
. RTQGDSTGS 
. HTRGDPTGS 
. RTQGDPTGS 
. RTQGDPTGS 
. RTQGDPTGS 
. RTQGDPTGS 
. RTPGDPTGS 
TTRG . NPTGP 
TSRG . NPTGP 
I I RG. NPTGP 
IIRR.NPTDP 
IIRG.NPTDP 
IIRG.NPTDP 
IIRGGNPTDP 
IIRG.NPTDP 
IIRG. IPTDP 
TTRG . DPTDP 
TTRG . NPTGP 
QTRG . DPTGP 
TTRG . NPTDP 
TTRG . NPAGP 
TTRG . EQTGP 
QPRGD . PTGP 
QPRGD . PTGP 
QQPNGDSTGP 
Q . PNGNPEGP 
QQHSGDPTGP 
QPRGD . PTGP 
QARGD . PTGQ 
. QTQREQTGP 
. QTQRGPTGP 
. QTQRKSTGP 
. QTQRESTGP 
. QPNRKPTGP 
. QASRNPTGP 
QPRGD . PTGP 
QSRGD . PTGP 
QPRGD . PTGQ 
QPRGN . PTGP 
QARGD . PTGP 
QARGN . PTGP 
QPRRN . PTGP 
QARGD . PTGP 
QTRGD . PKGP 
QARGD . PTGP 
TTRG . NPTGP 
ITSG.NPTGS 
TTRG . NPTGP 
. RTSGDPTGP 



KESKKKVERE 
KESKKKVERE 
TESKKKVERE 
KESKKKVERE 
KESKKKWRE 
KESKKKVERE 
KESKKEVESQ 
EES KKKVES K 
EESKKKVESK 
KESKKKVESK 
KESKKKVESK 
EESKKKVESK 
EESKKKVESK 
EESKKKVESK 
EESKKKVESK 
EESKKKVESK 
EESKKKVEGK 
EESKKKVESK 
KESKKEVAKK 
KESKKKVESK 
KESKKEVESK 
KESKKEVASK 
KESKKEVASK 
KESKKEVASK 
KESKKEVASK 
KESKKKVESK 
KESKKEVASK 
KESKKEVASK 
KESKREVESK 
KESKKEVESK 
KESKKEVESK 
KESKKEVAGK 
KESKKEVASK 
KE . KKKMERE 
KE . KKKVERE 
EEQKKKVASK 
KEQKKKVASK 
KEQKEAVASK 
KKQKKEVESK 
KEQKKKVESK 
EKSKKEVESK 
EKS KKKVES K 
EESKKEVESK 
EKSKEEVESK 
EESKKEVESK 
EEPKKEVESK 
KEQKKKVESE 
K.KKKKVESE 
KEKKK. VESK 
KEKKK. VESE 
KESKKEVESK 
KESKKEVESK 
KESKKEVESK 
KESKKEVESK 
EESKKKVESK 
KEPKKEVESK 
QESKKEVESK 
EKPKKEVASK 
KESKKEVASK 
EKKKK.VASK 
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H_BE_ 
H_CF~ 

j_se" 

J_SE_ 

k_cd" 
k_cm" 
n_cm" 

0_CM_ 

o_cm" 
o_sn~ 
o_sn~ 
u cd" 



VI9 

_90_90 
~93_SE 
~94_SE 
]97_EQ 
~96_MP 
~95_YB 

ANT 
_91_MV 

~ 99S 

99S 

83C 



GRKKRSRRR . 
GRKKRSQRH . 
GRKKRRQRR . 
GRKKRRQRR . 
GREKRRQRT . 
GRKKRRPRR . 
GRKKRSQRR . 
GRKK. . . RGR 
GRKK. . . RRR 
GRKK. . .RRR 
GRKK . . . RRR 
GRKKRGKRR . 



. ATPASVQDH 
. RTPASLQDH 
. SAPPGSKTH 
. SAPPGSKNH 
. TTPYASKNH 
. TTPYNSENH 
. RTPQSSKSH 
PAAAS . HPDH 
PAAAASYPDN 
PAAAARHPDN 
PAAAARNPDN 
. RTPQSGPNH 



QNHIPKQPLS 
QNSISKQPLS 
QDLIPKQPLS 
QDLIPEQPLF 
KDPIPKQPLP 
QDPLRKQPLS 
QDLIPEQPLS 
KDPVPKQSPT 
KDPVPEQSLS 
QDIVPEQLTY 
QDIVPEQPPP 
QNIVSKQPSS 



. RTRGDPTGP 
. RTHGDPTGP 
. QTQRKPTGP 
. QTQRKPTGP 
. QARGDPTGP 
. QPRGEQTDP 
. QQQGDQTGQ 
ITK.RKQERQ 
HTG . RKQKRQ 
ITN.RKQKRQ 
ITNNRKHKRQ 
QPRGD . PTGQ 



KEKKK. VASK 
KEQKKEVASK 
EESKKEVESK 
EESKKEVESK 
KESKKEVESK 
KESKKKVESK 
KKQKEALESK 
EEQEEEVEKK 
EEQEKKVEKE 
EEQEKEVENE 
EEQEKEVEKE 
EEPKKKVEKK 







101 108 


00BW0762 


_1 


TETDPFD . 


00BW0768 


2 


TKTDQFD . 


00BW0874 


_2 


TKTDQFD . 


00BW1471 


_2 


TEADPCD . 


00BW1616 


_2 


TETDPFD . 


00BW1686 


_8 


TKTDPFD . 


00BW1759 


_3 


TETDRFD . 


00BW1773^ 


_2 


TETDPD . . 


00BW1783' 


_5 


TETDPFD . 


0OBW1795* 


6 


TETDPFD . 


0OBW1811 


_3 


TETDPD . . 


0OBW1859^ 


_5 


TETDPYD . 


00BW1880' 


_2 


TETNPFD . 


00BW1921* 


_1 


TEADQFD . 


00BW2036 


_1 


TEADRFD . 


00BW2063^ 


_6 


TETDPFD . 


00BW2087* 


2 


TERDPFD . 


00BW2127" 


2 


TTTDPFD . 


00BW2276^ 


_7 


TETDPYD . 


00BW3819* 


_3 


TKTDPFD . 


00BW3842 


_8 


TETDRFD . 


00BW3871* 


_3 


TKTDQFD . 


00BW3876* 


_9 


TKADPFD . 


00BW3 886 


_8 


AETDQFDY 


00BW3 891 


_6 


TETDPFA. 


00BW3970' 


_2 


TERDPFA. 


00BW5031 


1 


TETDPFDW 


96BW01B21 


TKTDPFD . 


96BW0407 


TEADPFD . 


96BW0502 


TEADPFA. 


96BW06_. 


J4 


TETDQFD . 


96BW11_ 


06 


TETDQFD . 


96BW1210 


TETDPFD . 


96BW15B03 


TETDRFD . 


96BW16_ 


26 


TETDPCD . 


96BW17A09 


TEADPFD . 


96BWM01 


_5 


TKTDQFD . 


96BWM03 


_2 


TETDPFD . 


98BWMC12 


_2 


TKAHPFD . 


98BWMC13 


_4 


TETDQFD . 


98BWMC14 


_a 


TDTDQFA . 


98BWM014 


1 


TETDPCA . 


9 8BWM018 


_d 


TETDQFD . 


98BWM03 6 


a 


TETDPFD . 


98BWM03 7 


_d 


TETDPFD . 


99BW3932 


1 


TETDPFD . 
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99BW4642_4 
9 9BW4 74 5_8 
99BW4754_7 
99BWMC16_8 

A2_CD 97 

A2_CY 94 

A2D 97_9 

A2G_CD 9 

A_BY_97_97 
A_KE_93_Q2 
A_SE_93_SE 
A_SE_94_SE 
A_SE_94_SE 
A_SE_95_SE 
A_SE_95_SE 
A_SE_95_UG 
A_UG_85_U4 
A_UG_92_92 
AC_IN_95_2 
AC_RW_92_9 
AC_SE_96_S 
ACD_SE_95_ 

ACG_BE V 

AD_SE_93_S 
AD_SE_95_S 
ADHK_NO_97 
ADK_CD_85_ 

AG_BE VI 

AG_NG_92_9 
AGHU G A 
AGU_CD_7 6_ 
AJ_BW_98_B 
B A U VH 

B_CN RL4 

B_DE_86_D3 
B_DE_86_HA 
B_FR_83_HX 

B_GA OYI 

B_GB CAM 

B_GB GB8 

B_GB_5 9_MA 

B_KR WK_ 

B_NL_86_3 2 

B_TW TWC 

B_US DH1 

B_US P8 9 

B_US_83_RF 
B_US_83_SF 
B_US_84_MN 
B_US_8 6_JR 
B_US_86_YU 
B_US_87_BC 
B_US_88_WR 
B_US_90_WE 
BF1_BR_93_ 
C_BR_92_92 
C_BW_96_96 
C_BW_96_96 
C_BW_96_96 
C BW 96 96 



TETDQFA . 
TEPDPCD . 
TETDPFD . 
TEADRFD . 
AETDRFD . 
AETDRFD . 
AETDPCD . 
TETDPD. . 
AETDQFD . 
AEADRFD . 
AETDRFD . 
AEADRFD . 
AETDRFD . 
TEADRFD . 
TETDRFA . 
AETDRFA . 
AKTDRFA . 
TEADRYA. 
AKTDRFD . 
TEADPFD . 
TETDRFD . 
AETDRFD . 
TETHPLA. 
AEADQFDW 
TEPDRFD . 
TXTDPFDW 
AEADQFDW 
TETHPGD . 
TETDQCA . 
AEADPFDW 
TETDPFAW 
AKPDRFD . 
TETNPSD . 
TETDPRD . 
TETDPID . 
TEADPFD . 
TETDPFD . 
TETDPED . 
TETHPGD . 
TETDPSDW 
TETDPVA . 
T WD PVT. 
TETDPVD . 
TETDPNDQ 
TETDPVH . 
TETDPVH . 
TETDPAVQ 
TETDPFD . 
TETHPVD . 
TETDPDN . 
TETDPVH . 
TETDPVD . 
TETDPIA. 
TETDPED . 
AKTDPD . . 
TETDPFD . 
TETDPFD. 
TETDQFD . 
TETDPFD . 
TETDRFD . 



C_ET_86_ET 
C__IN_93_93 
C_IN_93_93 
C_IN_93_93 
C_IN_94_94 
C IN 95 95 



CRF01 


AE 


C 


CRFOl 


AE 


C 


CRFOl 


AE 


"c 


CRFOl" 


_AE~ 




CRFOl 


_AE~ 


"t 


CRFOl 


_ae~ 


_T 


CRFOl" 


_ae~ 


_T 


CRFOl" 


_AE~ 


~T 


CRFOl 


_ae" 


"t 


CRF02" 


_AG_ 


_F 


CRF02^ 


_AG_ 


_F 


CRF02 


AG 


]g 


CRF02" 


_ag" 


~N 


CRF02 


_ag~ 


"s 


CRF02~ 


_ag~ 


"s 


CRF03" 


_AB~ 


_R 


CRF03 


_AB_ 





CRF04_cpx_ 
CRF04_cpx_ 
CRF04_cpx_ 
CRF0 5_DF_B 
CRF05_DF_B 
CRF06__Cpx_ 
CRF06_cpx_ 
CRF06_cpx_ 
CRF06_cpx_ 
CRFll_cpx_ 
CRFll_cpx_ 
D_CD_83_EL 
D_CD_83_ND 
D_CD_84_84 
D_UG_94_94 
F1_BE_93_V 
F1_BR_93_9 
F1_FI_93_F 
F1_FR_96_M 
F2_CM_95_M 
F2KU_BE_94 
G_BE_96_DR 
G_NG_92_92 
G_SE_93_SE 

H_BE VI 9 

H_BE VI 9 

H_CF_90_90 
J_SE_93_SE 
J_SE_94_SE 
K_CD_97_EQ 
K_CM_96_MP 
N_CM_95_YB 
O CM ANT 
0_CM_91_MV 

0_SN 99S 

0_SN 99S 

U CD 83C 



AETDPYA . 
TKTDPFD . 
AKTDPFA . 
TKTDPFA. 
TTSDPFD. 
TKTDPFD. 
AKTDPFA. 
AETDPDW . 
TKTDPCA. 
AETDQCD . 
AETDPCD . 
AETDPCD . 
AETDPCD . 
AETDPD. . 
AETDQCD . 
TETDQGD . 
TKTDPCD . 
TETDPFA. 
TKTDPCD . 
TETDPCD . 
TETGPCD . 
TETHPFD. 
TETHPFD . 
TEADPFA. 
TEADPFD . 
TESNPFD . 
TEADQFDW 
AETDPFDC 
AEPDRFD . 
AEPDRFD . 
AETDRFD . 
TEPDRFD . 
AEPDRFD . 
AEPAPFD . 
AETDPDC . 
AETDPFDW 
TEVHPFDW 
TEADPFDW 
AKTDPCA. 
AKTDPD . . 
AKTDPCD. 
TETDPFD . 
TKTDPSD . 
TETDPLD . 
TETDPFD . 
TETDPLD . 
AEADQCD . 
TETDPFDW 
TEADPCD. 
TETDPD. . 
AEPDRFD . 
AEPDRFD . 
TKTDPD . . 
TKTDQFD . 
TEADPCD . 

agpggypr 
tgpsgqpc 

ACP . RYPG 
TGSDRYPR 
TTTDPFD . 
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Table 17. HIV Vif Sequence Alignment 
GCG Multiple Sequence File. 
Written by Omiga 1 . 1 



Name : 


U Uo W VJ /oz 


1 
X 


O Hj V 


XJJ 


-MA . 
. 


1 

IJU^ 


Lgii : 


1 Qzt 

J- -7 *± 




*± Q / -J 


W<=» *i a Vi t" • 


3_ m 


00 


Name : 


a atzttaI a n a q 
U UdWU /bo 


-y 
Z 




TTi 
X D 


VTA . 


IjUj 


L6n : 


1 CkA 

XJP*± 




A Qfi 1 
*± 27 Q X 


wcxynt t 


1 # 


00 


Name : 


A A T25 T A 7 A Q *7 A 

\J UdWU o / 4 


Z 




TP) 


In . 


t i n a 


Lcn : 




A Vi e» V" ■ 


OTCC 
Z) / D 3 


Wtf> "1 A Vl t" • 




00 


Name : 


U UdW14 / I 


Z 


O T2P A 


XJJ 


XT A • 


IjU j 


Lsn : 


x y± 


Check : 


IO4I 
Z5 O 4 Z) 


weiyiiL . 




00 


Name : 


0 UdWIo Xb 


Z 


bay 


XJJ 




t i n c 


Len : 


X Z74 


LnecJs. . 


4 D X Z) 


T/vT 0 1 n)i i~ • 
wciyiiL . 


X • 


00 


Name : 


(j UBWloo b 


Q 

o 




X JJ 


TvTA . 


IjU / 


Len : 


1 QA 
X i74 


Check : 


A A Q £T 
4 U 270 


wciyiiL . 


"I 

X . 


no 


Name : 


A A TD Ta7 i *7 C Q 

0 UdWI /by 


-3 
Z) 




XJJ 


MA • 


"i i n q 

IjUo 


Len : 


1 QA 
X S74 


Check : 


^ ^ O "5 


W<=* T A Vl t - • 

wcxyiiL . 




00 


Name : 


A A "D TaT 1 *7 *7 "> 

U UdW X / / Z5 


Z 




X D 


"MO • 
riKJ . 


1 O A Q 


Lcn : 


1 QA 


L11CLJS. . 


A A A £ 


Weight : 


1 B 


00 


Name : 


A A "Q TaT 1 TO') 

U vji3 W X / o j 


c 

3 


Diiy 


X D 


>TA . 


1 Ol A 

IjIU 


Hi GIT : 


1 QA 
J. 27 *± 


OVi orlf • 
VwilC V_ JS. ■ 


11 CI 

Z) X Zj X 


TaT<=» -I 0 Vl t" * 


1 # 


00 


Name : 


a a to TaTi *? q c 
U UdWI / y D_ 


b 


O T2T A 


XU 


TJA • 

In w : 


i *j n 


LiGTl : 


1 QA 
X z?4 


Check : 


*± O 27 ^ 


T/vJ/z» -? /-ill f- « 

wciyiiL . 


X . 


00 


Name : 


A A T2t TaT 1 Q T 1 

U UdWIo XX_ 


n 
z> 




XL) 


TvTA . 


lino 

Xo XZ 


I_iGH : 


1 QA 
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ft ft 

. u u 


Name : 


C_BW_96BW1 


SEQ 


ID 


NO : 


14 07 


Len : 


194 


OVi n/-llr . 

cnecK : 


/l "3 A *3 

4 34 3 


Weight 


: x 


ft ft 

. uu 


Name : 


C BW 96BW1 


SEQ 


ID 


NO : 


14 0 8 


Len : 


T O A 

194 


LnecK : 


C C Q ft 

b d y u 


wexgnu 


: x 


ft ft 

. u u 


Name : 


C ET ETH2 2 


SEQ 


ID 


NO : 


14 0 9 


Len : 


"1 O A 

194 


Check : 


A O ft Q 
ft Z U D 


wexgiiu 


. X 


ft ft 
. uu 


Name : 


C IN 93 1N1 


ceo 
bEQ 


Tn 
ID 


TVTO . 

NO : 




Len : 


1 QA 

x y ft 






TaJc» -! ftr Vv 4- 


» 1 


- 00 


Name : 


C_IN_93IN9 


SEQ 


ID 


NO: 


1411 


Len: 


194 


Check : 


3201 


Weight 


: 1 


.00 


Name : 


C_IN_93IN9 


SEQ 


ID 


NO: 


1412 


Len: 


194 


Check : 


4905 


Weight 


: 1 


.00 


Name : 


C_IN_94IN1 


SEQ 


ID 


NO: 


1413 


Len : 


194 


Check: 


3129 


Weight 


: 1 


. 00 


Name : 


C_IN_95IN2 


SEQ 


ID 


NO: 


1414 


Len : 


194 


Check : 


3351 


Weight 


: 1 


.00 


Name : 


CRF01_AE_C 


SEQ 


ID 


NO: 


1415 


Len : 


194 


Check: 


6355 


Weight 


: 1 


. 00 


Name : 


CRF01_AE_C 


SEQ 


ID 


NO: 


1416 


Len : 


194 


Check : 


2596 


Weight 


: 1 


. 00 


Name : 


CRF01_AE_C 


SEQ 


ID 


NO: 


1417 


Len : 


194 


Check : 


4412 


Weight 


: 1 


. 00 
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IMCtlLlC . 


ppirni at? T 


SEQ 


ID 


NO : 


1418 


J_l6n ; 


194 


Check : 


5882 


Weight : 


1 


. 00 


N3IT1G : 


OT?T?n~\ AT? T 




Tf) 

1U 


NO : 


141 Q 
X*± X _7 


Lgh : 


194 


Check : 


5558 


Weight : 


1 


. 00 


NcilTie : 


HPTTfil ATP T 


OT?A 


xu 




X t w 


Lsn : 


194 


Check : 


592 6 


Weight : 


1 


. 00 


Ncime : 


Lxcr u x MhCi x 


oriLj 






X *± £t X 


Ii6n : 


194 


Check : 


5579 


Weight : 


1 


. 00 


Name : 


LKr U X_Ani 1 


oriLj 


TTA 
XU 


MO - 




L6H : 


1 Q4 

X J? ft 




? 9G0 


Wp \ ry\\ t" • 

MC iy 11 L. • 


1 


. 00 


Name : 


LKr 1 vJ x /vci 1 


oriLj 


TTl 
1JJ 


KTPl • 


X ft Z J 


T .on * 


1 94 

X J7 *± 




5 867 


Weight : 


1 


. 00 


Name 1 


LrCr UZ ALt r 


0 rjLj 


XX/ 


MP . 
1MLJ . 




Lsn : 


194 


Check : 


187 9 


Weiaht • 


1 


. 00 


Name : 


LKr U Z A.L r 


O IT/A 


TTA 
XXJ 




Xft Z 3 


Lcn : 


1 Q4 
X 27 ft 




~K ft 9*^ 

O O 27 J 


Weight : 


x 


. 00 


Name : 


LKr U Z Ab Lr 


O "CfA 

oJivi 


TTA 
XXJ 


XT (A . 

jnvj : 


X *± Z D 


Lcn : 


1 Q4 

X 27 ft 


^ — 11 C U jV . 


-3 U J ^ 


We ight : 


1 


. 00 


Name : 


LKr U Z ALt JM 


0 rp/A 


TTA 
XXJ 


t\t(A . 
JNL 1 . 


X Z / 


L6n : 


1 Q4 

X J7ft 




3187 


We ight : 


1 


. 00 


Name : 


LKr U Z AVj 0 




T1A 




X *± z 0 


XlCXl . 


1 94 

-L -7 ^* 


Check • 


52 74 


Weight . 


1 


. 00 


Name : 


LKr UZ t\\J 0 


oHjLJ 


XX/ 


MO • 


X *x Z J/ 


T,pn • 
JjCll . 


1 94 

-L _7 M 


Check : 


5177 


We ight 


1 


. 00 


Name : 


LKr u j ad k 


QTJ/A 

oriLj 


TTl 
XXJ 


MO ■ 


1 4 ~k n 


T.pn « 


1 94 




52 15 


Weiaht 


1 


. 00 


Name : 


LKr U j >vtS K 


oCiLJ 


TTl 
XXJ 


MO • 


14 7 1 
X ft J X 


T.OTt • 

Jjcil . 


1 94 

X -7 ft 




5211 


We ight 


1 


. 00 


Name : 


LKr U4 CpX 




TTA 
XXJ 


MO • 


1 A. 1. O 


L6I1 : 


1 94 

X 27 ft 




9 914 

27 X fx 


We ight 


1 


. 00 


Name : 


LKr U ft CpX 


Q I? /A 


TTl 
XXJ 


MO • 


It J J 


Lgh : 


1 94 

X 27 ft 


Check : 


5450 


Weight 


1 


. 00 


Name : 


LKr cpx 


C"C*/A 


TTA 
XXJ 


MO • 


14 7 4 
Xrt J ft 


Lsn : 


1 94 

X 27 ft 




4358 


We "i Cfli t" 

V % _l_ VJ 11 L 


1 


. 00 


Name : 


LKr U 3 Ur ri 


O XT'/A 


TTA 
XXJ 


MO • 
JNL* . 


1 A 1 
Xfl O D 


Lou : 


1 94 

X 27 ft 




7168 


Up i rrVi t 

M C -L. 11 U 




. 00 


Name : 


LKr Ub Ur Jd 


O "C 1 /A 


TTi 
XJJ 


"KTO . 

NU : 


Xfl 0 O 


Len : 


1 94 

X 27 ft 




CT1 A 
O / X \J 


TaJ<=» H oVl t" 




. 00 


Mima . 

Name : 


CRF 0 6 cpx 


O "C/A 

oj^y 


TTA 
XJJ 


MO • 

JNL» : 


T A *a 1 


L6H : 


1 94 

X 27 ft 




ft 27 / / 




1 

X 


00 


Name : 


CRF0 6 cpx 


OT7/A 


TTA 
XJJ 


MO . 

jnl> : 


Xft O O 


L6IT. : 


1 94 

X 27 ft 


CllCC A. . 


J O U J 


We ight 


1 


. 00 


Name : 


LKr u 0 cpx 


CC/A 
OEiLj 


TTA 
XXJ 


MO • 
JNL* ! 


X ft J J7 


L6X1 : 


1 94 

X 27 ft 


Check : 


4458 


We ight 


1 


. 00 


Name : 


LKruo cpx 


orjLj 


TT) 
XXf 


MO • 


14 4 0 
Xft ft VJ 


T.on • 

XlCli • 


1 94 

X ^ft 




3 711 


We iaht 


1 


. 00 


Name : 


PDT71 T /"* , r"\"vr 

LKr x x cpx 


oliLj 


TTi 
XXJ 


MO • 


14 4 1 

Xft ft X 


JjCll • 


1 94 

X 27 f± 


pVip»r , lc • 


4246 


We "i crh 1~ 

tt _l_ y 11 1 — • 


1 


. 00 


Name : 


LKr J. X Cpx 


CTT<A 


TTi 
XXJ 


MO • 


1 A A O 
Xft ft z 


L6n : 


1 94 

X 27 ft 




7186 


We ight 


1 


. 00 


Name : 


JJ LJJ OfkZiKU 


oJCiLj 


TTi 
XXJ 


MO « 


14 4 7 

Xft ft .5 




1 94 

X 27 ft 


Check : 


4173 


We ight 


1 


. 00 


Name : 


U LJJ E*LI IN. 


oJiy 


TTA 
XXJ 


MO • 
JNL* . 


1 444 
Xft ft ft 


L6H : 


1 94 

X 27 ft 


PVi pplf . 

CIICUjy . 


^ Oft 0 


We ight 


1 


m 00 


Name : 


JJ LJJ INUlS- i v l 


oHLJ 


TT) 
XXJ 


MO • 


14 4^ 
X ft ft J 


L€n : 


1 94 

X 27 ft 


Check : 


4 2 85 


We ight 


1 


. 00 


Name : 


JJ Uvj y4ULrx 


OTTlA 

oJiy 


TTA 
XXJ 


MO • 
Vi L 1 . 


1 A A G. 
Xft ft O 


LiGn : 


1 94 
X 27 ft 


^IICL. is. . 


-> <J -> 


We ight 


1 


# 00 


Name : 


r 1 Bh vlob 


O TTiA 

oJivj 


TTA 

XXJ 


JML 1 : 


i a ah 

Xfl ft / 


Len : 


1 94 
X 27 ft 


LXlCLiS. • 


COQ1 
Zj £t O X 


TaJ -J f-rVi T 
WCiyilL. 


1 


. 00 


Name : 


t-i n "DTD QO'D'D 

Fx BR 9iBR 


O TT 1 /A 


TTA 
1 JJ 


"KTO ■ 


1 A A Q 
Xfl fl O 


Lsn : 


1 OA 
X 27 ft 


Check : 


Z / O VJ 


nciy 11L 




no 


Name : 


FX rl r xJN 27 


O TT'/A 


TTA 
XXJ 


JML 1 : 


1 A A Q 
Xfl ft J? 


Lsn : 


1 9A 
X 27 ft 


LXlCLJS. • 


0 CTO 


nd iy 11L 


3_ 


00 


Name : 


FX FR MF4 1 


O "C/A 


TTA 
XXJ 


MO • 

JMvj : 


n A C fl 
Xft D U 


Lsn : 


1 QA 
X 27 ft 


Check : 


0777 






. 00 


Name : 


r Z LM MFz b 


OC/A 

oriLJ 


TTA 
XXJ 


MO • 
JNL* . 


Xfl D X 


Lsn : 


1 9A 

X 27 ft 




J T U Z 


We ight 


1 


. 00 


Name : 


t-i O fyr T TJ5 TT 1 T T "T 

F2KU BrJ VI 


O TTI /A 


TTA 
XXJ 


TvTO . 
JNL* I 


Xfl r> z 


Lsn : 


1 QA 
X 27 ft 


Check : 


7H 

O X / \J 


wciyiiL 


T 


00 

. VJ \J 


Name : 


(j BJi DKLBJj 




TTA 
XXJ 


MO • 
JNU . 




Lsn : 


1 QA 

X 27 ft 


Check : 


01 J J 


VYCiyilL 




00 


Name : 


G NG yzWbU 




TTl 
XJJ 


MO . 

JNL? : 


T A C A 
Xft Oft 


Len : 


1 QA 

X 27 ft 


Check : 


Zj D X D 


TXTo "i ft Vi t" 
wciyiiL 


. X 


00 


Name : 


G ob oCiblb 




TTl 
XXJ 


MO • 


1 A C. C 
Xft 3 O 


Len : 


1 94 
X 27 ft 


OVi aplr • 
V_ I1C JV . 


6641 


We ight 


: 1 


. 00 


Name : 


t t n t-i TTXQQT 

h be vxyyi 




TTA 
XXJ 


JNL 1 : 


1 /ICC 

Xfl 3 b 


Len : 


T QA 
X 27 ft 


Check : 


c p c n 

O O 3 \J 


nc xy 11 L- 


n 

• X 


0 0 

. \J VJ 


Name : 


H BE VI997 


SEQ 


T TA 

ID 


NU : 


14b / 


Len : 


"1 QA 
X 2*4 


Check : 


£T C Q Q 
D O 27 O 


TaT a 1 /t ^ 

we lynt 


X 


. VJ VJ 


Name : 


H__CF_90CF0 




TTA 
XJJ 


XT/A . 


T A C Q 

14 b 0 


Len : 


1 QA 

iy 4 


Check : 


A A A "21 
ft ft ft J 


ifvciyiiL 


. X 


0 0 

. VJ VJ 


Name : 


J SE SE702 


SEQ 


TTA 

ID 


XT/A . 

NU : 


X4 d y 


Len : 


1 Q A 
X274 


Check : 


O U Z O 


Til j— > -1 /T Vl +- 

we ignL 


T 
X 


. VJ VJ 


Name : 


J_SE_SE7 8 8 


SEQ 


ID 


NO : 


146U 


Len : 


1 Q A 

X274 


Check : 


C ^ O A 

b / z ft 


weignt 


. X 


0 n 

. VJ VJ 


Name : 


V /T*4 C/A r P'D T 

K LD ri^IBX 


O TT'/A 


TTl 
XXJ 


MO • 


1 A CI 
Xft O X 


Len : 


1 94 

X 27 ft 


v_ 1 1 e t_ js. . 


O 27 £t O 


TaJc* t frVi T 

Tl C -L y 11 L 


. x 


. 00 


Name : 


K_CM_MP535 


SEQ 


ID 


NO: 


1462 


Len : 


194 


Check : 


6479 


Weight 


: 1 


. 00 


Name : 


N_CM_YBF3 0 


SEQ 


ID 


NO: 


1463 


Len: 


194 


Check: 


4619 


Weight 


: 1 


.00 


Name : 


O_CM_ANT7 0 


SEQ 


ID 


NO: 


1464 


Len : 


194 


Check : 


412 


Weight 


: 1 


.00 


Name : 


0_CM_MVP51 


SEQ 


ID 


NO: 


1465 


Len : 


194 


Check: 


6622 


Weight 


: 1 


. 00 


Name : 


0_SN_99SE_ 


SEQ 


ID 


NO: 


1466 


Len : 


194 


Check : 


8844 


Weight 


: 1 


. 00 


Name : 


0_SN_99SE_ 


SEQ 


ID 


NO: 


1467 


Len : 


194 


Check : 


9492 


Weight 


: 1 


. 00 


Name : 


U CD 83C 


SEQ 


ID 


NO: 


1468 


Len : 


194 


Check : 


5631 


Weight 


: 1 


.00 



SEQ ID NO 
1302 

1303 

1304 

1305 

1306 



1 50 

00BW0762_1 MENRWQVLIV WQVDRMKIRT WNS L VKHHM Y VSKRANGWFY RHHYESRHPK 

00BW0768_2 MENRWQGL I V WQVDRMKIRT WNS L VKHHM Y VSRRANGWFY RHHYESRHPK 

00BW0 8 74_2 MENRWQVLIV WQVDRMKIRA WNS L VKHHM Y I SRKASGWFY RHHYESRHPK 

0 0BW14 71_2 MENRWQVLIV WQVDRMKIRT WNS LVKHHM Y ISRRAKGWVY RHHYESRHPR 

0 0BW1616 2 MENRWQVLIV WQVDRMRIRT WNS LVKHHM Y VSRRASGWFY RHHYESRHPK 
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1307 


00BW1686_8 


MENRWQVLIV 


WQVDRMKIRT 


WNSLVKHHMY 


ISRRASGWSY 


RHHYESRHPK 


1308 


0BW1759_3 


MENRWQVL I V 


WQVDRMKIRT 


WNSLVKHHMY 


I S KRAKGWL Y 


RHHYENRHPK 


1309 


00BW1773_2 


MENRWQVLIV 


WQVDRMKIKT 


WNSLVKHHMY 


VSKRAKGWFY 


RHHYESSHPR 


1310 


00BW1783_5 


MENRWQVLIV 


WQVDRMRIRT 


WNSLVKHHMY 


I S KKARGWF Y 


RHHYESRHPK 


1311 


00BW1795_6 


MENRWQVLIV 


WQVDRMKIRT 


WNSLVKHHMY 


VSRKANGWFY 


RHHYESRHPK 


1312 


00BW1811_3 


MENRWQVLIV 


WQVDRMKIKT 


WNSLVKHHMY 


ISKKAKGWFY 


RHHYESRNPK 


1313 


00BW1859_5 


MENRWQVLIV 


WQVDRMKIRT 


WNSLVKHHMY 


I SRKAKGWYY 


RHHFESRHPK 


1314 


00BW188 0_2 


MENRWQVLIV 


WQIDRMKIRT 


WNSLVKHHMY 


ISRRASGWFY 


RHHYESRNPK 


1315 


00BW1921__1 


MENRWQVLIV 


WQIDRMKIRT 


WNSLVKHHMY 


ISRRANGWFY 


RHHYESRHPK 


1316 


00BW2036_1 


MENRWQALIV 


WQVDRMRIRT 


WNSLVKHHMH 


VSKRAKGWFY 


RHHFESRHPK 


1317 


00BW2063_6 


MENRWQGL I V 


WQVDRMRIRT 


WNSLVKHHMY 


ISRRASGWFY 


RHHYDSRHPK 


1318 


00BW2 087_2 


MENRWQVLIV 


WQVDRMKIRT 


WNSLVKHHMY 


I SRRAAGWFY 


RHHYESRNPR 


1319 


00BW212 7_2 


MENRWQVLIV 


WQVDRMKIRT 


WNSLVKHHMY 


TSKKATGWFY 


RHHYESRHPK 


1320 


00BW212 8_3 


MENRWQVLIV 


WQVDRMRIRT 


WNS I VKHHMY 


VSRRTNGWFY 


KHHYESRNPK 


1321 


0 0BW22 7 6_7 


MENRWQVLIV 


WQVDRMKIRT 


WNSLVKHHMY 


ISRRTMGWFY 


RHHFQSRHPK 


1322 


00BW3 819_3 


MENRWQVLIV 


WQVDRMKIRT 


WNSLVKHHMH 


ISKRAKGWFY 


RHHFESRHPK 


1323 


00BW3842_8 


MENRWQALIV 


WQVDRMRIRT 


WNSLVKHHMY 


ISRRASGWFY 


RHHFESRHPK 


1324 


0 0BW3 871_3 


MENRWQVLIV 


WQVDRMRIRT 


WNSLVKHHMY 


ISRRASGWFY 


RHHYESRHPK 


1325 


00BW3 87 6_9 


MENRWQVLIV 


WQVDRMRIRT 


WNSLVKHHMY 


VSRKAHGWFY 


RHHYQSRHPK 


1326 


00BW3 886_8 


MENRWQVLIV 


WQVDRMKIRT 


WNSLVKHHMY 


I S KRANGWFY 


RHHYQSRHPK 


1327 


00BW3891_6 


MENRWQVMIV 


WQVDRMKIRT 


WNSLVKHHMY 


VSKKANGWFY 


RHHYESRHPR 


1328 


00BW3970_2 


MENRWQVLIV 


WQIDRMRIKT 


WNSLVKHHMY 


VSRRASGWFY 


RHHFESRHPK 


1329 


00BW5 031_1 


MDNRWQGL I V 


WQVDRMRIRT 


WNSLVKHHMY 


VSRRANGWFY 


RHHHESRHPK 


1330 


96BW01B21 


MENRWQVLIV 


WQVDRMRIRT 


WNSLVKHHMY 


VSRRASGWFY 


RHHFESRHPK 


1331 


96BW0407 


MENRWQVMIV 


WQVDRMKIRT 


WNSLVKHHMY 


VSKKAKGWFY 


RHHYESRHPR 


1332 


96BW0502 


MENRWQVLIV 


WQVDRMKIRT 


WNSLVKHHMH 


ISKRAKGWFY 


RHHYESRHPK 


1333 


96BW0 6_J4 


MENRWQVLIV 


WQVDRMKIRT 


WNSLVKHHMY 


IS KRANGWFY 


RHHYESRHPK 


1334 


96BW11_06 


MENRWQALIV 


WQVDRMRIRT 


WTSLVKHHMY 


VSRRANGWYY 


RHHYESRHPK 


1335 


96BW1210 


MENRWQGL IV 


WQVDRMRIRT 


WHSLIKHHMY 


VSKRADGWFY 


RHHYESRHPK 


1336 


96BW15B03 


MENRWQALIV 


WQVDRMRIRT 


WNSLVKHHMY 


VSKRTNGWFY 


RHHFESRHPK 


1337 


96BW16_26 


MENRWQVLIV 


WQVDRMKIKT 


WNSLVKHHMY 


I SRRANGWS Y 


GHHYESRNPK 


1338 


96BW17A09 


MENRWQVLIV 


WQVDRMKIRT 


WNSLVKHHMY 


ISRRAKGWFY 


RHHYESRHPK 


1339 


96BWM01_5 


MENRWQGL IV 


WQVDRMKIRT 


WNSLVKHHMY 


VSKRAAGWWY 


RHHYESRHPK 


1340 


96BWM03_2 


MENRWQVLIV 


WQVDRMRIRT 


WNSLVKHHMY 


VSKKAAGWFY 


RHHYESRHPK 


1341 


98BWMC12_2 


MENRWQVLIV 


WQVDRMRIRT 


WNSLVKHHMY 


TSGRASGWFY 


RHHYESRHPK 


1342 


98BWMC13_4 


MENRWQVLIV 


WQVDRMKIRT 


WNSLVKHHMY 


VSKRAKGWYY 


RHHYESRHPK 


1343 


98BWMC14_a 


MENRWQGL IV 


WQVDRMKIRT 


WNSLVKHHMY 


ISRRASGWFY 


RHHFESRHPK 


1344 


98BWM014_1 


MENRWQVLIV 


WQVDRMKIRT 


WNSLVKHHMY 


ISRRAKGWIY 


KHHFESRNPK 


1345 


98BWM018_d 


MENRWQVLIV 


WQVDRMRIRT 


WNSLVKHHMY 


VSKRAKGWFY 


RHHYESRHPK 


1346 


98BWM03 6_a 


MENRWQVLIV 


WQVDRMR I RA 


WNSLVKHHMH 


ISKRAAGWFY 


RHHYESRNPK 


1347 


98BWM03 7_d 


MENRWQVLIV 


WQVDRMKIRT 


WNSLVKHHMY 


VSKRASKWFY 


RHHYESRHPK 


1348 


99BW3932_1 


MENRWQVLIV 


WQVDRMRIRT 


WNSLVKHHMY 


ISRRAEGWFY 


RHHYESRHPK 


1349 


99BW4642_4 


MENRWQVLIV 


WQIDRMKIRT 


WNSLVKHHMY 


VSKRAKGWFY 


RHHFESRHPK 


1350 


99BW4 74 5_8 


MENRWQVLIV 


WQVDRMRIRT 


WNSLVKHHMH 


ISRRANGWFY 


RHHYESRHPR 


1351 


99BW4754__7 


MENRWQVMIV 


WQVDRMKIRT 


WNSLVKHHMY 


VSRRANGWFY 


RHHYESRHPK 


1352 


99BWMC16_8 


MENRWQGL IV 


WQVDRMRIRT 


WNSLVKHHMH 


VSRRANGWFY 


RHHYESRHPK 


1353 


A2_CD_97CD 


MENRWQVMIV 


WQVDRMRIRT 


WNSLVKHHMY 


VS KKAREWF Y 


RHHYESRHPR 
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1354 


A2_CY_94CY 


MENRWQVMIV 


WQVDRMR I RT 


WNSLVKHHMY 


I SRKAKGWVY 


KHHYESRNPR 


1355 


A2D 97KR 


MENRWQVMIV 


WQVDRMR I RT 


WNSLVKHHMY 


VSKKAKDWCY 


RHHYES INPR 


1356 


A2G_CD_97C 


MENRWQVMIV 


WQVDRMR I KR 


WNSLVKHHMY 


VSRKAKDWFY 


RHHYESRHPK 


1357 


A_BY_97BL0 


XENRWQVXIV 


WQVDRMR I RT 


WNSLVKHHMY 


VSKKAR.EVY 


RHHYESRQPR 


1358 


A_KE_Q2 3_A 


MENRWQAMIV 


WQVDRMR I RT 


WNSLVKHHMH 


VSKKAKRWFY 


RHHYESRHPK 


1359 


A_SE_SE659 


MENRWQVMIV 


WQVDRMR I RT 


WNSLVKHHMY 


VSKKAKNWVY 


RHHFESRHPK 


1360 


A_SE_JSE725 


MENRWQVMIV 


WQVDRMR I RT 


WNSLVKHHMY 


VSRKAKDWFY 


RHHYESRNPR 


1361 


A_SE_SE7 53 


MENRWQVMIV 


WQVDRMR I RT 


WNS L VKHHMC 


VSKKARNWFY 


RHHYESRHPK 


1362 


A_SE_SE853 


MENRWQVMIV 


WQVDRMR I RT 


WNSLVKHHMY 


ISKKAKNWFY 


RHHFESRHPK 


1363 


A_SE_SE8 89 


MENRWQVMW 


WQVDRMR I RT 


WNSLVKHHMY 


ISKKAKGWLY 


RHHFESRHPK 


1364 


A_SE_UGSE8 


MENRWQVMIV 


WQVDRMR I RT 


WNSLVKHHMY 


ISKKAAGWFY 


RHHYESRHPK 


1365 


A_UG_92UG0 


MENRWQVMIV 


WQVDRMR I RT 


WNSLVKHHMY 


I S RRAKGWF Y 


RHHYESRHPK 


1366 


A_UG_U455_ 


MENRWQVMIV 


WQVDRMKIRT 


WNSLVKHHMY 


VSKKAQGWFY 


RHHYES RHSR 


1367 


AC_IN_213 0 


MENRWQAL I V 


WQVDRMKI RT 


WNSLVKHHMY 


VSRKANGWFY 


RHHYDSRHPK 


1368 


AC_RW_92RW 


MENRWQVMIV 


WQVDRMKIRT 


WNSLVKHHMY 


AS RRAKGWF Y 


RHHYESRHPK 


1369 


AC_SE_SE94 


MENRWQVMIV 


WQVDRMR I RT 


WNSLVKHHMY 


I S KKAKRWF Y 


RHHYESRHPK 


1370 


ACD_SE_SE8 


MENRWQVMIV 


WQVDRMR I GT 


N . SLVKHHMY 


VS KKARGWF Y 


RHHYXTRHPR 


1371 


ACG_BE_VI1 


MENRWQVMW 


WQVDRMR I RT 


WHS L VKHHM Y 


TSKKAKNWCY 


RHHYESMHPK 


1372 


AD_SE_SE69 


MENRWQVMIV 


WQVDRMR I RT 


WKSLVKYHMY 


VS KQARGWL Y 


RHHYDCLNPK 


1373 


AD_SE_SE71 


MENRWQVMIV 


WQVDRMR I KT 


WNSLVKHHMY 


VS KKAQNWVY 


RHHYESRHPR 


1374 


ADHK_NO_97 


MENRWQVMIV 


WQVDRMR I RT 


WHSLVKHHIY 


VS KKANKWL F 


RHHYESRHPK 


1375 


ADK_CD_MAL 


MENRWQVMIV 


WQVDRMR I RT 


WHS LVKHHM Y 


VSKKAKNWFY 


RHHYESRHPK 


1376 


AG_BE_VI11 


MENRWQVMIV 


WQVDRMR I RT 


WNSLVKHHMY 


VS KKAKGWF Y 


RHHYESRHPK 


1377 


AG_NG_92NG 


MENRWQWIV 


WQVDRMR I RT 


WNS LVKYHMY 


KSKKAKDWFY 


RHHYESRHPK 


1378 


AGHU_GA_VI 


MENRWQVMIV 


WQVDRMRIST 


WKSL VKHHM Y 


VSKKAQGWFY 


RHHYDCTHPR 


1379 


AGU_CD_Z32 


MENRWQVMIV 


WQVDRMR INT 


WKGLVKYHMY 


KS KKAKNWF Y 


RHHYDSNHPK 


1380 


AJ_BW_BW2 1 


MENRWQVMIV 


WQVDRMR INT 


WKSLVKYHMH 


VSKKTKKWLY 


RHHYDSNHPK 


1381 


B_AU_VH_AF 


MENRWQVMIV 


WQVDRMR I RT 


WKSLVKHHLY 


KSGKARRWVY 


RHHYES THPR 


1382 


B_CN_RL42_ 


MENRWQVMIV 


WQVDRMR I KT 


WKSL VKHHM Y 


I SRKAKGWF Y 


KHHYDSTHPK 


1383 


B_DE_D31_U 


MENRWQVMIV 


WQVDRMR I RT 


WKSL VKHHM Y 


VSGKAEKWFY 


KHHYESTNPR 


1384 


B_DE_HAN_U 


MENRWAVM I V 


WQVDRMR I RT 


WNSLVKHHIY 


CSRKAKNWVY 


RHHYESTNPR 


1385 


B_FR_HXB2_ 


MENRWQVMIV 


WQVDRMR IRT 


WKS LVKHHM Y 


VSGKARGWFY 


RHHYES PHPR 


1386 


B_GA_OYI 


MENRWQVMIV 


WQVDRMR I RT 


WKSL VKHHM Y 


VS KKAKGWF Y 


RHHYES THPR 


1387 


B_GB_CAM1_ 


MENRWQVMIV 


WQVDRMR IRT 


WKSL VKHHM Y 


ISGKAKKWSY 


RHHYESTHPR 


1388 


B_GB_GB8_A 


MENRWQVMIV 


WQVDRMR IRT 


W KS L VKHHM Y 


ISGKAKKWVY 


KHHYENTHPR 


1389 


B_GB_MANC_ 


MESRWQVMIV 


WQVDRMR IRT 


WKSL VKHHM Y 


I SGKAKRWS Y 


KHHYESTNPR 


1390 


B_KR_WK_AF 


MENRWQVMIV 


WQVDRMR I KT 


WKSL VKHHM Y 


ISKKAKEWVY 


RHHYESTHPR 


1391 


B_NL_3 2 02A 


MENRWQVMIV 


WQVDRMR IRA 


WKSL VKHHM Y 


KSKKAERWFY 


RHHYESTHPR 


1392 


B_TW_TWCYS 


MENRWQVMIV 


WQVDRMR IRA 


WKS L VKHHM Y 


ISKKAKGWLY 


RHHYESTHPR 


1393 


B_US_BC_L0 


MENRWQVMIV 


WQVDRMR IRT 


WI SLVKHHMY 


ISRKAKGWFY 


RHHYES THPK 


1394 


B_US_DH12 3 


MENRWQVMIV 


WQVDRMR IRT 


WKS LVKHHM Y 


VS KKAKGWF Y 


RHHYESTHPR 


1395 


B_US_JRCSF 


MENRWQVMIV 


WQVDRMR IRT 


WNSLVKHHMY 


ISGKAKGWIY 


KHHYESTNPR 


1396 


B_US_MNCG_ 


MENRRQ VM I V 


WQADRMR I RT 


W KS L VKHHM Y 


ISKKAKGRFY 


RHHYESTHPR 


1397 


B_US_P8 96_ 


MENRWQVMIV 


WQVDRMR IRT 


WKSL VKHHM Y 


ISGKAKGWSY 


RHHYESTNPR 


1398 


B_US_RF_M1 


MENRWQVMIV 


WQVDRMR IRT 


W KS L VKHHM Y 


ISRKAKGWFY 


RHHYESTHPR 


1399 


B_US_SF2_K 


MENRWQVMIV 


WQVDRMR IRT 


WKS LVKHHM Y 


ISKKAKGWFY 


RHHYESTHPR 


1400 


B_US_WEAU1 


MENRWQVMIV 


WQVDRMR IRT 


WKSL VKHHM Y 


ISKKAKGWSY 


RHHYESTHPR 
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1401 


B_US_WR2 7_ 


MENRWQVM I V 


WQVDRMR I RT 


WKS LVKHHXH 


I SGKARRWX Y 


XHHYENNHPR 


1402 


B_US_YU2_M 


MENRWQVMIV 


WQVDRMR I RA 


WKSLVKHHMY 


I SGKARGWF Y 


RHHYESPHPR 


1403 


BF1_BR_93B 


MENRWQWIV 


WQVDRMR INT 


WKS L VKYHMH 


VSKKAKRWFY 


RHHFESRHPR 


1404 


C_BR_92BR0 


MENRWQVL IV 


WQVDRMKI RT 


WNSLVKHHMY 


VSRRASGWYY 


RHHYESRHPK 


1405 


C_BW_96BW0 


MENRWQVL I V 


WQVDRMKIRT 


WNSLVKHHMY 


VSRKANGWFY 


RHHYESRHPR 


1406 


C_BW_96BW1 


MENRWQVL IV 


WQVDRMR I RT 


WTSLVKHHMY 


VSRRANGWSY 


RHHFESRHPK 


1407 


C_BW_96BW1 


MENRWQGL I V 


WQVDRMR I RT 


WHSLIKHHMY 


VSKRADGWFY 


RHHYESRHPK 


1408 


C_BW_96BW1 


MENRWQAL I V 


WQVDRMR I RT 


WNSLVKHHMY 


VSKRTNGWFY 


RHHFESRHPK 


1409 


C_ET_ETH22 


MENRWQVL IV 


WQVDRMKIRT 


WNS LVKHHMH 


I SRRANGWVY 


RHHYDSRHPK 


1410 


C_IN_93IN1 


MENRWQVL I V 


WQVDRMKIRT 


WNSLVKHHMY 


VSRRAKGWFY 


RHHYDSRHPK 


1411 


C_IN_93IN9 


MENRWQVL I V 


WQVDRMKIRT 


WNSLVKHHMY 


VSRRANGWFY 


RHHYESRHPK 


1412 


C_IN_93IN9 


MENRWQVL I V 


WQVDRMKIRT 


WNSLVKHHMY 


VSRRATGWFY 


RHHYESRNPK 


1413 


C_IN_94IN1 


MENRWQVL I V 


WQVDRMKIRT 


WNSLVKHHMY 


VSRRANGWFY 


RHHYDSRNPK 


1414 


C_IN_95IN2 


MENRWQVL IV 


WQVDRMKIRT 


WNSLVKHHMY 


VSRRANGWFY 


RHHYESRHPK 


1415 


CRF01_AE_C 


MENRWQVMIV 


WQVDRMR I RT 


WYSLVKHHMY 


I S KKAKNWF Y 


RHHYESQHPK 


1416 


CRF01_AE_C 


MENRWQVMIV 


WQVDRMR IRA 


WNSLVKHHMY 


SSKKAAKWFY 


RHHYESQHPK 


1417 


CRF01_AE_C 


MENRWQVMIV 


WQVDRMR I KT 


WNSLVKHHMY 


I S KKAKKWVY 


RHHYESQHPK 


1418 


CRF01_AE_T 


MENRWQVMIV 


WQVDRMR I RT 


WNSLVKHHMY 


I S KKAKKW FY 


RHHYESQHPK 


1419 


CRF01_AE_T 


MENRWQVMIV 


WQVDRMR I RT 


WNS I VKHHMY 


I S KKAKKWFY 


RHHYESQHPK 


1420 


CRF01_AE_T 


MENRWQVMIV 


WQVDRMR I RT 


WNSLVKHHMY 


ISKKAKQWFY 


RHHYESQHPK 


1421 


CRF01_AE_T 


MENRWQVMIV 


WQVDRMR I RT 


WNSLVKHHMY 


VS KKAKKWFY 


RHHYESQNPK 


1422 


CRF01_AE_T 


MENRWQVMIV 


WQVDRMRIRT 


WNSLVKHHMY 


I S KKAKKW FY 


RHHYESQHPK 


1423 


CRF01_AE_T 


MENRWQVMIV 


WRVDRMRIRT 


WNSLVKHHMY 


IS KKAKNWF Y 


RHHYESQHPK 


1424 


CRF02_AG_F 


MENRWQVMIV 


WQVDRMRIRT 


WNSLVKHHMY 


ISRKAKNWFY 


RHHFESRHPK 


1425 


CRF02_AG_F 


MENRWQVMIV 


WQVDRMRIRT 


WNSLVKHHMY 


I SRKAKNWFY 


RHHFESRHPK 


1426 


CRF02_AG_G 


MENRWQVMIV 


WQVDRMRIRT 


WNSLVKHHMY 


VSRKAKDWFY 


RHHYESRHPK 


1427 


CRF02_AG_N 


MENRWQVMIV 


WQVDRMRIRT 


WNSLVKHHMY 


VSKKAKGWFY 


RHHFESRHPK 


1428 


CRF02_AG_S 


MENRWQVMIV 


WQVDRMRIRT 


WNS LVKYHM Y 


KSRKAKDWFY 


RHHYES SHPR 


1429 


CRF02_AG_S 


MENRWQVMIV 


WQVDRMRIRT 


WNSLVKHHMY 


VS KKAHRWF Y 


RHHYESRHPK 


1430 


CRF03_AB_R 


MENRWQVMIV 


WQVDRMRIRT 


WNSLVKHHIY 


I S KKARGWVY 


KHHYESRNPR 


1431 


CRF03_AB_R 


MENRWQVMIV 


WQVDRMRIRT 


WNSLVKHHIY 


ISKKARGWVY 


KHHYESRNPR 


1432 


CRF04_cpx_ 


MANRWQVM I V 


WQVDRMKIRT 


WNSLVKHHMY 


VSKKAKGF . Y 


RHHYESRHPK 


1433 


CRF04_cpx_ 


MENRWQVMIV 


WQVDRMKIRT 


WNSLVKHHMY 


ISKKAKGWSY 


RHHYESRHPR 


1434 


CRF04_cpx_ 


MENRWQVM TV 


WQVDRMKIRT 


WNS LVKHHMH 


I S KKAKGWVY 


KHHYESRNPR 


1435 


CRF05__DF_B 


MENRWQVMIV 


WQVDRMR INT 


WKS L VKYHMH 


VS KKANRWC Y 


RHHFESRNPR 


1436 


CRF05_DF_B 


MENRWQVMIV 


WQVDRMR INT 


WKS L VKYHMH 


VSKKTKAWFY 


RHHYESRHPR 


1437 


CRF0 6_cpx_ 


MENRWQVMIV 


WQVDRMR I NT 


WKS L VKYHMH 


I S KKAKRWNY 


RHHYDSNHPK 


1438 


CRF06_cpx_ 


MENRWQVMIV 


WQVDRMR I NT 


WKS LVKYHMH 


I S KKAKRWT Y 


RHHYDSNHPK 


1439 


CRF06_cpx_ 


MENRWQVMIV 


WQVDRMR I NA 


WKSLVKYHMN 


VS KKAKGWL Y 


RHHYDSNHPK 


1440 


CRF0 6_cpx_ 


MENRWQVMIV 


WQVDRMR INT 


WKS LVKYHMH 


I S KKARKWAY 


RHHYDSHHPK 


1441 


CRFll_cpx_ 


MENRWQVMIV 


WQVDRMRIRT 


WHS L VKHHMY 


VS KKARRWM Y 


RHHYESRHPK 


1442 


CRFll_cpx_ 


MENRWQVMIV 


WQVARMRIRT 


WNSLVKHHMY 


VS KKAKGWL Y 


RHHYESRHPR 


1443 


D_CD_84ZR0 


MENRWQVMIV 


WQVDRMR INT 


WKS LVKYHMH 


I S KKAKG W FY 


RHHYDS PHPK 


1444 


D_CD_ELI_K 


MENRWQVMIV 


WQVDRMR I KT 


WKSLVKHHMY 


VSKKANRWFY 


RHHYES PHPK 


1445 


D_CD_NDK__M 


MENRWQVMIV 


WQVDRMR I NT 


WKS LVKYHM Y 


VS KKANRWFY 


RHHYDSHHPK 


1446 


D_UG_94UG1 


MENRWQVMIV 


WQVDRMRIRT 


WKSLVKHHMY 


IS KKAKGWL Y 


RHHYDCPNPK 


1447 


F1_BE_VI85 


MENRWQLM I V 


WQVDRMR INT 


WKS LVKYHM Y 


VSKKAKGWSY 


RHHFQSRHPR 
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1448 
1449 
1450 
1451 
1452 
1453 
1454 
1455 
1456 
1457 
1458 
1459 
1460 
1461 
1462 
1463 
1464 
1465 
1466 
1467 
1468 

00BW0762_1 
00BW0768_2 
00BW0874_2 
00BW1471_2 
00BW1616_2 
00BW1686_8 
00BW1759_3 
00BW1773_2 
00BW1783_5 
00BW1795_6 
00BW1811_3 
00BW1859_5 
00BW1880_2 
00BW1921_1 
O0BW2O3 6_l 
00BW2063_6 
00BW2087_2 
0 0BW212 7_2 
00BW2128_3 
00BW2276_7 
00BW3819_3 
00BW3842_8 
0 0BW3 871_3 
0 0BW3 8 7 6_9 
0 0BW3 8 86_8 
00BW3891_6 
00BW3970__2 
00BW5031__1 
96BW01B21 
96BW0407 
96BW0502 



F1_BR_93BR 
F1_FI_FIN9 
F1_FR_MP41 
F2 CM MP2 5 



F2KU_ 


_BE_VI 


G_ 


_BE_ 


DRCBL 


G_ 


_NG_ 


92NG0 


G_ 


_SE_ 


SE616 


H_ 


_BE_ 


_VI991 


H_ 


_BE_ 


VI997 


H_ 


_CF_ 


90CF0 


J_ 


_SE_ 


_SE702 


J_ 


_SE_ 


SE788 


K_ 


- CD _ 


EQTBl 


K_ 


_CM_ 


MP535 


N_ 


_CM_ 


YBF3 0 


o_ 


_CM_ 


_ANT7 0 


o_ 


_CM_ 


_MVP51 


o_ 


_SN_ 


_99SE_ 


o_ 


_SN_ 


_99SE_ 


u 


CD 


83C 



51 

LSSEVHIPLG 
VSSEVHIPLG 
ISSEVHIPLG 
ISSEVHIPLG 
ISSEVHIPLG 
ISSEVHIPLG 
ISSEVHIPLG 
VSSEIHIPLG 
ISSEVHIPLG 
ISSEVHIPLG 
ISSEVHIPLG 
ISSEVHIPLG 
ISSEVHIPLG 
VSSEVHIPLG 
VSSEVHIPLG 
ISSEVHIPLG 
VSSEVHIPLG 
VSSEVHIPLG 
VSSGVHIPLG 
VSSEVHIPLG 
VSSEVHIPLG 
VSSEVHIPLG 
VGSEVHIPLG 
VSSEVHIPLG 
VSSEVHIPLG 
ISSEVHIPLG 
ISSEVHIPLG 
VSSEVHIPLG 
VSSEVHIPLG 
VSSEVHIPLG 
VSSEVHIPLG 



MENRWQVMIV 
MENRWQVT I V 
MENRWQVMIV 
MENRWQVMIV 
MENRWQVMIV 
MENRWQVMIV 
MENRWQWIV 
MENRWQVMIV 
MENRWQVMIV 
MENRWQVMIV 
MENRWQVMIV 
MENRWQVMIV 
MENRWQVMIV 
MENRWQVMIV 
MENRWQVMIV 
MENRWQVMW 
MENRWQVLIV 
MENRWQVLIV 
MENRWQVLIV 
MENRWQVLIV 
MENRWQVMIV 

D.ARLVIKTY 
D.ARLVIITY 
D.ARLVIKTY 
D. AKLVIKTY 

D. ARLIIKTY 

E. ARLVITTY 

D. ARLVITTY 

E . ARLVIKTY 

D. ARLVIKTY 

E. ARLVIITY 

D. ARLVIKTY 

E . ARLWKTY 
E. ARLVIKTY 
E.ARLVITTY 
E.ARLWITY 
D.ARLVIKTY 

D. ARLVIKTY 

E. ARLVIKTY 
D.ARLVIKTY 
D.ARLVITTY 

D. ARLVIKTY 

E. ARLVIITY 
E . ARLVIRTY 
E . DKLVITTY 
E.ARLVITTY 
E.ARLIIKTY 
E. ARLIIKTY 

D. ARLVIKTY 

E. ARLVIKTY 

D. ARLVIKTY 

E. ARLVIKTY 



WQVDRMRINT 
WQVDRMRINT 
WQVDRMRI ST 
WQVDRMKIRT 
WQVDRMRI KT 
WQVDRMR I RT 
WQVDRMR I RT 
WQVDRMR I RT 
WQVDRMR I KT 
WQVDRMR INK 
WQVDRMRINT 
WQVDRMRINT 
WQVDRMRINT 
WQVDRMRINT 
WQVDRMRINT 
WQVDRMKIRK 
WQVDRQKVKA 
WQIDRQKVKA 
WQVDRQRVKT 
WQVDRQRVKT 
WQVDRMR I KT 

WGLHTGERDW 
WGLHTGERDW 
WGLQTGEREW 
WGLHTGEREW 
WGLQTGEKDW 
WGLQTGEREW 
WGLNTGERDW 
WGLQTGEREW 
WGLHTGEREW 
WGLQTGEREW 
WGLQTGERDW 
WGLQTGEREW 
WGLHTGERDW 
WGLQTGEREW 
WGLQTGEREW 
WGLQTGERDW 
WGLQTGERAW 
WGLQTGERDW 
WGLQTGEREW 
WGLQTGEREW 
WGLQTGERDW 
WGLQTGEREW 
WGLQTGEREW 
WGLQTGEREW 
WGLQTGEREW 
WGLQTGERDW 
G . LQTGEGDW 
WGLHTGERDW 
WGLQTGEREW 
WGLQTGERDW 
WGLQTGERDW 



WKSLVKYHMH 
WKSLVKYHMH 
WKSLVKYHMH 
WNSLVKHHMY 
WNSLVKHHMY 
WNSLVKHHMY 
WNSLVKHHMY 
WHS L VKHHM Y 
WNSLVKHHMY 
WKSLVKYHMY 
WKSLVKYHMH 
WKSLVKYHMN 
WKSLVKYHMN 
WKSLVKYHMY 
WKSLVKYHMH 
WNSLVKHHMY 
WNSLVKYHKY 
WNSLVKYHKY 
WNSLVKYHKY 
WNSLVKYHKY 
WNSLVKHHMY 

HLGHGVS I EW 
HLGHGVS I EW 
HLGHGVS I EW 
HLGHGVS I EW 
HLGHGVS I EW 
HLGHGVS I EW 
HLGHGVS I EW 
HLGHGVS I EW 
HLGHGVS I EW 
HLGHGVS I EW 
HLGHGVS I EW 
HLGHGVS I EW 
HLGHGVS I EW 
HLGHGVS I EW 
HLGQGVSIEW 
HLGHGVS I EW 
HLGHGVS I EW 
HLGHGAS I EW 
HLGHGVS I EW 
HLGHGVS I EW 
HLGHGVS I EW 
HLGHGVS I EW 
HLGHGVS I EW 
HLGHGVS I EW 
HLGHGVS I EW 
HLGHGAS I EW 
HLGHGCSIEW 
HLGHGVS I EW 
HLGHGVS I EW 
HLGHGVS I EW 
HLGHGVS I EW 



I S KKAKGWF Y 
VSKKAKRWFY 
VSKKAKNWFY 
I S KRAAGW F Y 
VSRKTKGWSY 
IS KKAKGWF Y 
VS KKAKGWF Y 
VSKKARGWFY 
VS KKAKKWVY 
I S KKANR WVY 
I SRKARGWFY 
VS KKARQWL Y 
VS KKARKWL Y 
VS KKANRWR Y 
ISKKANRWYY 
VSKKAKGWYY 
RSRKTENWWY 
MSKKAANWRY 
RSGKTRDWYY 
RSGKTRDWYY 
I S KKAKGWVY 

100 

KLRRYSTQVD 
RLRRYSTQVD 
RLRRYSTQVD 
RLKSFSTQVD 
RLRKYSTQVD 
RLRRYSTQVD 
RLGRYSTQVD 
RWKRYSTQVE 
RLRKYSTQID 
RLRRYSTQVD 
RLRKYS TQVE 
RLRGYSTQVD 
KLKRYSTQVD 
RLRRYKTQVD 
RLRRYSTQVD 
RLRKYSTQVD 
RMKRYSTQVD 
RLRRYSTQW 
RLRKYS TQVE 
RLKRYSTQVD 
RLGKYNTQVE 
RLRRYSTQVD 
RLRKYSTQVD 
RLKKYSTQVD 
RLKRYSTQVD 
RLRRYSTQVD 
RLRKYSTQVD 
RLRRYNTQVD 
RLRRYSTQVD 
RLRGYSTQVD 
RLRKYS TQVE 



RHHFESRHPK 
RHHFESRHPK 
RHHFQSRHPK 
RHHYESRHPR 
RHHYES INPR 
RHHYESRHPK 
RHHYESRHPR 
RPHYASRHPR 
RHHYES TNPK 
RHHYDSPHPR 
RHHFESTHPR 
RHHYDSRHPK 
RHHYDSNHPK 
RHHYDSNHPK 
RHHYESRHPK 
RHHYETHHPK 
RHHYESRNPR 
RHHYESRNPK 
RHHFESRNPR 
RHHFESKNPR 
KHHYESTNPR 
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96BW06_J4 
96BW11_06 
96BW1210 
96BW15B03 
96BW16_26 
96BW17A09 
96BWM01_5 
96BWM03_2 
98BWMC12_2 
98BWMC13_4 
98BWMC14_a 
9 8BWM014_1 
98BWM018_d 
98BWM03 6_a 
98BWM03 7_d 
99BW3932_1 
99BW4642_4 
99BW4745_8 
99BW4754_7 
9 9BWMC16_8 
A2_CD_97CD 
A2_CY_94CY 

A2D 97KR 

A2G_CD_97C 
A_BY_97BL0 
A_KE_Q2 3_A 
A_SE_SE65 9 
A_SE_SE72 5 
A_SE_SE7 53 
A_SE_SE85 3 
A_SE_SE88 9 
A_SE_UGSE8 
A_UG_92UG0 
A_UG_U4 55_ 
AC_IN_213 0 
AC_RW_92RW 
AC_SE_SE94 
ACD_SE_SE8 
ACG_BE_VI 1 
AD_SE_SE6 9 
AD_SE_SE71 
ADHK_NO_97 
ADK_CD_MAL 
AG_BE_VI11 
AG_NG__ 9 2 NG 
AGHU_GA_VI 
AGU_CD_Z3 2 
AJ_BW_BW2 1 
B_AU_VH_AF 
B_CN_RL42_ 
B_DE_D31_U 
B_DE_HAN_U 
B_FR_HXB2_ 

B_GA_OYI 

B_GB_CAM1_ 
B_GB_GB8_A 
B_GB_MANC_ 
B_KR_WK_AF 
B_NL_3 2 02A 
B TW TWCYS 



VSSEVHIPLG 
VSSEVHISLG 
VSSEVHIPLG 
VSSEVHIPLG 
VSSEVHIPLG 
ISSEVHIPLG 
ISSEVHIPLG 
VSSEIHIPLG 
VSSEVHIPLG 
ISSEVHIPLG 
VSSEVHIPLG 
ISSEIHIPLG 
ISSEVHIPLG 
ISSEVHIPLG 
VSSEVHIPLG 
VSSEVHIPLG 
VSSEVHIPLG 
VSSEVHIPLG 
ISSEVHIPLR 
VSSEVHIPLG 
VSSEVHIPLK 
ISSEVHIPLG 
VSSEVHIPLG 
VSSEVHIPLG 
VSSEVHIPLG 
VSSEVHIPLG 
VSSEVHIPLG 
TSSEVHIPLG 
VSSEVHIPLG 
VSSEVHIPLG 
VSSEVHIPLG 
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VEDRWNRPQR 
VEDRWNRPQR 
VEDRWNRPQR 
VEDRWNRPQR 



LTRCEYPTGH 
LTRCEYLAGH 
LTRCEYPAGH 
LTRCEYSAGH 
SPRCEYQTGH 



TRGRRGNHTM 
TRGRRGNHTM 
TRGRRGNHTM 
TRGHRGSHTM 
TRGRRGNHTM 
TRGRRGNHTM 
TRGRRGNHTM 
TRGRRGNHTM 
TRDRRGNHTM 
TRGRRGSHTM 
TRGRRGCHTM 
TRGRRGNHTM 
TRGRRGNYTM 
TRGRRGNHTM 
TRGRRGNHTM 
TRGHRGNHTM 
TRGRRGNHTM 
TRGRRGDHTM 
TRGRRGNHTM 
TRGRRGNHTM 
TRGRRGNHTM 
TRDRRGNHTM 
TRGRRGNHTM 
TRGRRGNHTM 
TRDHRGNHTM 
TRGHRGNHTM 
TRDRRGNHTM 
TRGRRGNHTM 
TRGRRGSHTM 
TRGRRGNHTM 
TRGRRGNHTM 
TRGRRGNHTM 
TRGRRGNHTM 
TRGRRGNHTM 
TRGRRGNRTM 
TRGRRGNHTL 
TRGHRGSHTM 
TRGRRESHTM 
TRGRRGNHTM 
TRGRRGNHTM 
TRGRRG SHIM 
TRGRRENHTM 
TRGHRGNHTM 
TRDRRGNHTM 
TRGRRGNHTM 
TRDHRGNHTM 
TRGRRGNHTM 
TRGRRGNHTM 
TRGHRGNHTM 
TRGHRGNHTM 
TRGRRGNHTM 
TRGHRGSHTM 
TRGHRGSHTM 



SQVGTLQLLA 
SQVGTLQFLA 
SQVGTLQLLA 
SQVGTLQLLA 
NKVGSLQYLA 

194 
NGH. 
NGH. 
NGH. 
NGH. 
NGH. 
NGH. 
NGH. 
NGH. 
NGH. 
NEH. 
NGH. 
NGH. 
NGH. 
NGH. 
NGH. 
NGH. 
NGR. 
NGH. 
SGH. 
NGH. 
NGH. 
NGH. 
NGH. 
SGH. 
SGH. 
NGH. 
NGH. 
NGH. 
NGH. 
NGH. 
NGH. 
NGH. 
NGH. 
NGH. 
NGH. 
NGH. 
NGH. 
NGH. 
NGH. 
NGH. 
NGH. 
NGH. 
NGH. 
NGH. 
NGH. 
NGH. 
NGH. 
NGH. 
NGH. 
NGH. 
NGH. 
NGC . 
NGC. 
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A2D 97KR 

A2G_CD_97C 
A_BY_97BL0 
A_KE_Q23_A 
A_SE_SE65 9 
A_SE_SE725 
A_SE_SE753 
A_SE_SE853 
A_SE_SE8 8 9 
A_SE_UGSE8 
A_UG_92UG0 
A_UG_U4 55_ 
AC_IN_213 0 
AC_RW_92RW 
AC_SE_SE94 
ACD_SE_SE8 
ACG_BE_VI1 
AD_SE_SE6 9 
AD_SE_SE71 
ADHK_NO_97 
ADK_CD_MAL 
AG_BE_VI11 
AG_NG_ 9 2 NG 
AGHU_GA_VI 
AGU_CD_23 2 
AJ_BW_BW2 1 
B_AU_VH_AF 
B_CN_RL4 2_ 
B_DE_D31_U 
B_DE_HAN_U 
B_FR_HXB2_ 

B_GA_OYI 

B_GB_CAM1_ 
B_GB_GB8_A 
B_GB_MANC_ 
B_KR_WK_AF 
BJSTL_3 2 02A 
B_TW_TWCYS 
B_US_BC_LO 
B_US_DH12 3 
B_US_JRCSF 
B_US_MNCG_ 
B_US_P8 96_ 
B_US_RF_M1 
B_US_SF2_K 
B_US_WEAU1 
B_US_WR2 7_ 
B_US_YU2_M 
BF1_BR_93B 
C_BR_92BR0 
C_BW_96BW0 
C_BW_96BW1 
C_BW_96BW1 
C_BW_96BW1 
C_ET__ETH2 2 
C_IN_93IN1 
C_IN_93IN9 
C_IN_93IN9 
C_IN_94IN1 
C IN 95IN2 



LKALVGETRT 
LRALVKPTKI 
LKALVTPTRE 
LKALVTPKKT 
LRALVAPRKT 
IiKALVTPTRT 
LKALVTPKKT 
LKALVTPKKI 
LKALVTPKKI 
LKALVTPKRT 
LKALVTPSRM 
LKALVTPTRA 
LTAL I KPKKR 
LTAL I KPKKI 
LTAL I KPKKI 
LKALVTPTRV 
LKALVTPTQI 
LTAL I TPKKE 
LKALVTPTKT 
LTALVAPKKI 
LTAL I APKKT 
LKALVTPTRI 
LKALVTPTQT 
LKALVTPTRE 
LTALITPKKT 
LKAILKTEKR 
LAALITPRQT 
LTALTTPKNR 
LAALITPKKI 
LAALTTPKKI 
LAALITPKKI 
LAALIKPKKI 
LTALIAPKKI 
LTALITPKKI 
LAALITPKKT 
LTALITPKKI 
LAALIKPKKI 
LTALVQPKKI 
LAALITPKRI 
LAALVTPRKI 
LTAL I KPKKI 
LTALITPKKI 
LAALTTPRRI 
LAALTTPKKI 
LAALITPKKT 
LTALITPKKI 
LTALIKPXKI 
LTALITPKKT 
LTAL I KPKKR 
LTAL I KPKKI 
LTAL I KPKKR 
LTAL I KPKKI 
LTAL I KPKKR 
LTALIKPKQI 
LTAL I KPKKA 
LTALIKPKKI 
LTALIKPKKI 
LTALIKPKKI 
LTALIKPKKI 
LTALIKPKKI 



KPPLPSVRKL 
KPPLPSVKKL 
RPPLPSVRXL 
KPPLPSVRIL 
KPPLPSVRIL 
KPPLPSVRKL 
RPPLPSVRIL 
KPPLPSVKKL 
RPPLPSVRKL 
KPPLPSVRKL 
KPPLPSVKKL 
KPPLPSVKKL 
KPPLPSIRKL 
KPPLPSVSKL 
KPPLPSVRKL 
KPPLPSVRKL 
RPPLPSVRKL 
KPPLPSVKKL 
KPPLPSVRIL 
KPPLPSIKKL 
RPPLPSVRKL 
RPPLPSVRKL 
KPPLPSVKKL 
RPPLPSVQKL 
KPPLPSVKKL 
KPPLPSVQKL 
KPPLPSVTKL 
KPPLPSVTKL 
KPPLPSVAKL 
KPPLPIVTKL 
KPPLPSVTKL 
KPPLPSVTKL 
KPPLPSVRKL 
KPPLPSVTKL 
KPPLPSVTKL 
KPPLPSVRKL 
KPPLPSVTKL 
KPPLPSWKL 
KPPLPSVTKL 
KPPLPSVAKL 
KPPLPSVKKL 
KPPLPSVKKL 
KPPFPSVTKL 
KPPLPSVKKL 
KPPLPSVKKL 
KPPLPSVKKL 
KPPLPSVKKL 
KPPLPSVKKL 
KPPLPSVKKL 
KPPLPSVKKL 
KPPLPSVRKL 
KPPLPSVRKL 
KPPLPSVRKL 
KPPLPSVRKL 
KPPLPSVSKL 
KPPLPSIKKL 
KPPLPSIKKL 
KPPLPSVRKL 
KPPLPSIKKL 
KPPLPSIKKL 



TEDRWNKPQK 
TEDRWNKPQK 
TEDRXNKPQK 
TEDRWNKPQK 
AEDRWNKPQK 
AEDRWSKPQK 
AEDRWNKSRK 
TEDRWNKPQK 
AEDRWNKPQK 
TEDRWNKPQK 
AEDRWNKPQK 
TEDRWNKPQK 
VEDRWNNPQK 
VEDKWNKPQK 
VEDKWNKPQK 
AEDRWSKSQK 
TEDRWNKPQK 
TEDRWNKPQR 
TEDRWNKPQK 
AEDRWNKPQK 
TEDRWNKPQQ 
TEDRWNKPQK 
TEDRWNEPQK 
TEDRWNKPQK 
VEDRWNKPQK 
VEDRWNKPQR 
TEDRWNKPRK 
TEDRWNKPQR 
TEDRWNKPRK 
TEDRWNKPQK 
TEDRWNKPQK 
TEDRWNKPQK 
TEDRWNKPQK 
TEDRWNKPQK 
TEDRWNKPQK 
TEDRWNKPQK 
TEDRWNKPQK 
TEDRWNKPQK 
TEDRWNKPQK 
TEDRWNKSHK 
TEDRWNKPQK 
TEDRWNKPQK 
TEDRWNKPQK 
TEDRWNKPQK 
TEDRWNKPQK 
TEDRWNKPQK 
TEDRWNXPQK 
TEDRWNKPQK 
TEDRWNKPQK 
VEDRWNKPQK 
VEDRWNEPQK 
VEDRWNKPQK 
VEDRWNKPQK 
VEDRRNKPQK 
VEDKWNKPQK 
VEDRWNNPQK 
VEDRWNNPQK 
VEDRWNNPLK 
VEDRWNNPQK 
VEDRWNNPQK 



TKGHRGSHTM 
TRGHRENPTM 
TRGRRXNHTM 
TRGLRESHTM 
TRDPRESHTM 
TRGHRGSHTM 
TRGPRGSHTM 
TRGHRGNHTM 
TKGHRGSHTM 
TKGHRGSHTM 
TRGRRE S HTM 
TRGHRGSRTL 
TRGRRGNHTM 
TRGRRGNHTM 
TRGRRGNHTM 
TRGLRGS LTM 
TRGHRGNHTM 
TKGHRGSHTM 
TRGLRESHTM 
TRGHRGSHTM 
TKGHRGSHTM 
TRGHRGSHTM 
TRGHRGSHST 
TKDHRGSHTM 
TRGHRENQTM 
TRGHRE S HTM 
TKGHRGSHTM 
TKGHRGSHTM 
TKGHRGSHTM 
TKGHRGSHTM 
TKGHRGSHTM 
TKGHRGSHTM 
TKGHRGSHTM 
TKGHRGSHTM 
TKGHRESHTM 
TKGHRGSHTM 
TKGHRGSHTM 
TKGHRGSHTM 
TKGHRGSHTM 
TKGHRGSHTM 
TKGHRGSHTM 
TKGHRGSHT I 
TKGHRGSHTM 
TKGHRGSHTM 
TKGHRGSHTM 
TKGHRGSHTM 
TKGHRGSHTM 
TKGHRGSRTM 
TKDHRGSHTM 
TRDRRGNHTM 
TRGRRGNHTM 
TRGRRGNHTM 
TRGRKGNHTM 
TRGRRGNRTM 
TRGRRGNHTM 
I RGRRGNHTM 
I RGRRGNHTM 
TRGRRGNHTM 
IRGRRGNHTM 
IRGRKGNHIM 



NGH. 
SGY. 
NXC. 
NGC. 
NGC. 
NGC. 
NGC. 
HGY . 
NGH. 
NGC. 
NGC. 
NRH. 
NGH. 
NGH. 
NGH. 
NGC. 
NGH. 
NGH. 
NGC. 
NGC. 
NGH. 
NGQW 
NGH. 
NGC. 
NEH. 
NGH. 
SGH. 
SGH. 
NGH. 
HGH. 
NGH. 
NGH. 
NGH. 
NGH. 
NGH. 
NGH. 
NGH. 
HGH. 
NGH. 
NGH. 
NGH. 
NGH. 
TGH. 
NGH. 
NGH. 
NGH. 
NGH. 
NGH. 
NGH. 
NGH. 
NGH. 
NGH. 
NGH. 
NGH. 
NGH. 
NGH. 
NGH. 
NGH. 
NGH. 
HGH. 
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CRFOl 


_AE_ 


_C 


CRFOl 


_AE_ 


_C 


CRFOl 


_AE_ 


_C 


CRFOl 


_AE_ 


_T 


CRFOl 


_AE_ 


_T 


CRFOl 


_AE_ 


_T 


CRFOl 


_AE_ 


T 


CRFOl 


_AE_ 


_T 


CRFOl 


_AE_ 


_T 






r 


CRF02* 


_AG~ 


_F 


CRF02^ 


_AG_ 


_G 


CRF02^ 


_ag" 


"n 


CRF02* 


_AG_ 


_S 


CRF02* 


_ AG ~ 


~S 


CRF03* 


_ab" 


"r 


CRF03' 


_AB~ 


"r 



CRF04_cpx_ 
CRF04_cpx_ 
CRF04_cpx_ 
CRF0 5_DF_B 
CRF0 5_DF_B 
CRF0 6_cpx_ 
CRF06_cpx_ 
CRF06_cpx_ 
CRF0 6_cpx_ 
CRFll_cpx_ 
CRFll_cpx_ 
D_CD_84ZR0 
D_CD_ELI_K 
D_CD_NDK_M 
D_UG_94UG1 
F1_BE_VI85 
F1_BR_93BR 
F1_FI_FIN9 
F1_FR_MP41 
F2_CM_MP25 
F2KU_BE_VI 
G_BE_DRCBL 
G_NG_92NG0 
G_SE_SE616 
H_BE_VI991 
H_BE_VI9 97 
H_CF_90CF0 
J__SE_SE702 
J_SE_SE7 8 8 
K_CD_EQTB1 
K_CM_MP53 5 
N_CM_YBF3 0 
O_CM_ANT7 0 
0_CM_MVP51 
0_SN_99SE_ 
0_SN_9 9SE_ 
U CD 83C 



LKALATPKKT RPPLPSVRKL 
LKALTKTKKT KPPLPSVRKL 
LKALATPKKI RPPLPSVRKL 
LKALTTPKRI RPPLPSVKKL 
LKALTTPKRI KPPLPSVKKL 
LKALTTPKRI RPPLPSVKKL 
LKALTTPKRI RPPLPSVKKL 
LKALTTPKRI RPPLPSV.EI 
LKALTTPKRI KPPLPSVRKL 
LKALVTPAKT KPPLPSVKKL 
LKALVTPVKT KPPLPSVKKL 
LKALVTPTRK KPPLPSVRKL 
LNALVAPTKT KPPLPSVRKL 
LKALVTPTRT KPPLPSVKKL 
LKALVTPTRR KPPLPSVKKL 
LAALRTPKKI KPPLPSVTKL 
LAALRTPKKI KPPLPSVTKL 
LAALISPKKT KPPLPSVKKL 
LAALISPKKT KPPLPSVKKL 
LAALISPKKT KPPLPSVKKL 
LTAL I TPKKT KPPLPSVRKL 
LTALITPQKI KPPLPSVRKL 
LTALIKPEKR KPPLPSVQKL 
LTAL I KPKKR KPPLPSVQKL 
LTAL I KPRKR KPPLPSVQKL 
LKALVKTKRR KPPLPSVQKL 
LKALVTPTRA KPPLPSVRKL 
LKALVTPKRT KPPLPSVRKL 
LTAL I APKKR KPPLPSVKKL 
LTALIAPKQI KPPLPSVRKL 
LAAL I APKKI KPPLPSVRKL 
LTALVTPRKI KPPLPSVGKL 
LTAL I APE KT KPPLPSVQKL 
LTALIAPKKT KPPLPSVQKL 
LTALVS PKKA KPPLPSVKKL 
LTALIAPKKT KPPLPSVKKL 
LTALITPKKI KPPLPSVRKL 
LTALVAPKKT KPPLLSVRKL 
LKVLVAPTRR RPPLPSVRKL 
SKALVTPTRK RPPLPSVGKL 
LKVLVTS KRS RPPLPSVTEL 
LTAL I S PKRT KPPLPSVRKL 
LTALVAPKKT KPPLPSVKKL 
LTALVAPKKI KPPLPSVRKL 
LTAL I KPKRR KPPLPSVQKL 
LTAL I RPKRR KPPLPSVQKL 
LTALIAPKKT KPPVPSVQKL 
LTALVAPRRP KPPVPSVKKL 
LTAWVGAKKR KPPLPSVTKL 
LRAWKARSR KPPLPSVQKL 
LKAWKVKRN KPPLPSVQRL 
LRVWKEKRN KPPLPSVQKL 
LRVWKEKRH KPPLPSVQKL 
LTTLVAPTKR KPPLPSVRKL 



TEDRWNKPQK TRGHRENPTM NGH 

TEDRWNKPQK TKGHRESPTM NGH 

TEDRWNKPQK TRGHRENPTM SGH 

TEDRWNKPQK IWGHRENPTM NGH 

TEDRWNKPQK I RDHRE YRTM NGH 

TEDRWNKPQK IKGHRENPTM NGH 

TEDRWNKHQ . KGDHRENPTM NGH 

TEDRWNKPQ . KRGHRENPTM NGH 

TEDRWNEPQK IRGHREYPTM NGH 

AEDRWNKPQK TRGHRGNRSM NGH 

AEDRWNKPQK TRGHRGNRSM NGQ 

AEDRWNEPQK TRGHRGS RPM NGR 

AEDRWKEPQK TRGHRGS RPM NGH 

AEDRWNEPQK TRGHRGS RS M NGH 

AEDRWNEPQK TRGHRGNRSM NGH 

TEDRWNKPQR TKDHRGSHTM SGH 

TEDRWNKPQR TKDHRGSHTM SGH 

VEDRWNKPQK TRGRRENQ I M NGH 

VEDRWNKPQK TRGRRENQ I M NGH 

VEDRWNKSQK TKGRRESHIM NGH 

TEDRWNKPQK TKGRRGNHTM NGY 

TEDRWNKPQR TKGHRGCHTM NGY 

VEDRWNKPQK TRGHRE S HTM NGH 

VEDRWNKPQK TRDHRE SHTM NGH 

VEDRWNKPQK TRDHRE CHTM NGH 

VEDRWNKPQK TKDHRESHIM DGH 

AEDRWNKPQK TRGHRGNHTA NGC 

TEDRWNKPQK TRGRRGNHTV NGC 

TEDRWNKPRQ TKGRRGSHTM NGH 

TEDRWNKPQQ TRGHRGSHTM NGH 

TEDRWNKPQK TKGRRGSHTM NGH 

TEDRWNKPQR TKGHRGSHTM NGH 

VEDRWNKPQE TRGHRGSHTM NGH 

VEDRWNKPQK TRGHRE SHTM NGH 

VEDRWNKPQE I RGHRG S HTM NGH 

VEDRWNKPQE TRGHRGSHTM NGH 

VEDRWNNPQK TRGHRGSHTM NGH 

VEDRWNKPQK TRDHRGSHTM NGH 

TEDRWNEPQK TRGHRENPTM NGH 

AEDRWNKPQK TRDHRENPTM NGH 

AEDRWNKPQK TRGHRENPTM NGH 

VEDRWNKPQK TRGHRGSHTM NGH 

VEDGWNKPQK TRGHRGSHTM NRH 

VEDRWNKPQK TRGHRGSHTM NGH 

VEDRWNKPQK TRDHRE SHTM NGH 

VEDRWNKPQK TTGHRESHTM NGH 

VEDRWNKPQK TRGHRGSHTM SGQ 

VEDRWNKPQK TRGHRGS QTM NGH 

TEDRWNEHQK MQGHRGNP I M NGH 

TEDRWNKHLR IRDQLKSPSM NGH 

TEDRWNKPWK IRDQLGSHSM NGH 

TEDRWSRHLR IRDQLESHSM NGH 

TEDRWSRHLR IRDQLGSHSM NGH 

VEDRWNKPQK TKGHKGSHTM HGH 
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Table 18. HIV Vpr Sequence Alignment 
GCG Multiple Sequence File. 
Written by Omiga 1.1 



Name : 


UUBWO / o2__ 


1 


O "C? A 


XU 




1 A Q 

xf* d y 


T art • 


inn 
1 u u 


LlicCn. . 


Ol TO 
O X / -7 




1 


. 00 


Name : 


A A 1YF A 'I C O 

0 0BWQ76 8__ 


z 


O "C A 


XL; 
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~i ah n 
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Len : 
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1 u u 
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ftl 1 Q 
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rVCiyilL • 
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0 OBWO 874_ 
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Name : 


a a X3 Tat ~\ ez i c 
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O 17 A 


XJJ 
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Len : 
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Check : 
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Name : 


0 0BW16 o 6_ 
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O T7" A 


TT~\ 
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i ai a 
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Name : 


n n d r*T i *i c q 
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-a 
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D 
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V-llc J\. . 
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Name : 
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. 00 
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x 
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Name : 
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Len : 


inn 
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Check : 


O -7 *± X 


We icjhfc 


x 


. 00 


Name : 


A A 73 Ta7 1 Q O T 


X 
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XJJ 


VTA . 
JNVJ . 


T A ft O 
14 


Len : 
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1 U VJ 
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O X O J 


"5 a Vi t~ 


1 
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Name : 


a a 7a ta7 o a o c 


1 
X 




XJJ 
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Len : 
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Name : 
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Len : 
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Name : 
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z 
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XJJ 
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1 A ft 
1 4 O D 


Len : 


i nn 

1UU 




7 ^ ft fi 
/ 0 0 0 


rVCiy 11 L. 


1 
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Name : 


00BW2127_ 


2 


OT7A 

ojiy 


Tn 
XJJ 


7\rn • 


1 A ft 
14 O D 


Len : 


1 nn 

1 VJ VJ 




ft 9 ft 9 
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We i 9^h t 


1 


. 00 


Name : 


00BW2128_ 
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Tn 
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JNU : 
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14 O / 


Len : 
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1UU 


Check : 


1 79-3 

X / Z J 
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. 00 


Name : 


0 0BW227 6_ 


7 
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14 0 O 


Len : 
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^ A £ ft 
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00BW3871_ 
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Len : 
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O 3 / ft 
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ID 
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Len : 
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Check : 


/ZOJ 
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Name : 
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8 


C 1 TT 1 A 

bay 


Tn 
XJJ 


XTA . 

JNU : 


14 yj 


Len : 


inn 
1 u u 


LIlcCK . 


£T yl A C 
O *± ft D 


TaJ /zj t rtVi t~ 
wciyiiL 


1 

X 


0 n 
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SEQ 


ID 
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O T7I /-N 

bay 


ID 


XTA . 

JMU : 


14 y o 


Len : 


inn 

1UU 




T1 1 T 
/llj 


wciyiiu 


1 

X 


n n 


Name : 


00BW5031 


1 


o xt a 
bay 


Tn 
XJJ 


XTA . 

jnu : 


1 A Q £ 
14 y D 


Len : 


inn 

1UU 


11 1. L- -TV . 


CC1 1 
O 3 X X 


iniciyiiL 




. 0 0 


Name : 


96BW01B21 


Say 


Tn 
ID 


XTA . 

NU : 


14 y / 


Len : 


1 A A 
1UU 


Check : 


1 1 

/ Jjl 


Ta7 a i /~t Vi +~ 

w eiynt 


n 

X 


n n 


Name : 


96BW0407 




C" "C A 

bay 


Tn 
XJJ 


XTA . 

jnu : 


1 A Q Q 

14 y 0 


Len : 


inn 


P*V» <=k f* \r • 


O Z Z D 


wciyiiL 




. 00 


Name : 


96BW0502 




SEQ 


ID 


NO : 


14 9 9 


Len : 


inn 
1UU 


Check : 


ft O A O 
O Z 4 Z 


Ta7 A 1 /*T V> ^ 

nc ly XI t- 


X 


n n 


Name : 


96BW06_J4 


SEQ 


Tn 
ID 


XTA . 

JNU : 


T C A A 

lb U U 


Len : 


inn 
1 u u 




•7 c A A 
/ 3 4 4 


Wo "5 a1^ r' 

we iy 11 c 


1 

X 


n n 


Name : 


96BW11 06 


bay 


Tn 
XJJ 


XTA ■ 

JMU : 


1 C A T 
lOUl 


Len : 


inn 

1UU 




/ fx Z 


Wo 1 aVi i - 

wciyiiL 


1 

X 


n n 


Name : 


96BW1210 




SEQ 


ID 


XTA . 

JMU : 


T C A O 

lb Uz 


Len : 


inn 

1UU 


Check : 


ft r ft n 
0 _> 0 u 


TaTo "l r*T*V^ 4~ 

wciyiiL 


1 

X 


n n 
. uu 


Name : 


96BW15B03 




CPA 

bay 


Tn 
XJJ 


XTA . 

inu : 


1 cm 
1 b u j 


Len : 


inn 

J- U \J 




7 n ft 

/ O VJ 0 


Wp -i aV| t~ 


1 


. 00 


Name : 


96BW16_26 


O TT> f\ 

bay 


t n 
IJJ 


XTA . 

JMU : 


T C A A 

lb U4 


Len : 


inn 

1UU 




7 n n q 


Wo 1 aVi t" 
nCiyilL 


1 

X 


n 0 


Name : 


96BW17A09 


O "C A 

bay 


Tn 
XD 


XTA . 

JMU : 


n c a c 
Xb Ub 


Len : 


inn 

1UU 




£ A Q9 
D ft 27 Z 


Wo i aVi +~ 
nvciyiiL. 


1 

• X 




Name : 


96BWM01_5 




O "C A 

bay 


Tn 
XD 


XTA . 

jnu : 


Xb u 0 


Len : 


i nn 
1 u u 




^ ft ^ 7 
3 0 0/ 


Wo "i aVi t~ 


. x 


00 


Name : 


96BWM03_2 




O T7 1 A 

bay 


Tn 
XD 


XTA . 

JNU : 


1 C A *7 

x b u / 


Len : 


inn 

_L U U 




C977 
3 Z / / 


Wo "1 aVi t~ 
wciyixu 


: 1 


. 00 


Name : 


98BWMC12_ 


2 


o ay 


TD 

XJJ 


XTA . 


J_ O U O 


Len : 


10 0 


Check : 


7 807 


We icjht 


: 1 


. 00 


Name : 


98BWMC13_ 


4 


SEQ 


ID 


NO: 


1509 


Len : 


100 


Check: 


9051 


Weight 


: 1 


. 00 


Name : 


98BWMC14_ 


a 


SEQ 


ID 


NO: 


1510 


Len : 


100 


Check: 


7867 


Weight 


: 1 


.00 


Name : 


98BWM014_ 


1 


SEQ 


ID 


NO: 


1511 


Len : 


100 


Check : 


7266 


Weight 


: 1 


.00 


Name : 


98BWM018_ 


"d 


SEQ 


ID 


NO: 


1512 


Len : 


100 


Check : 


7638 


Weight 


: 1 


.00 


Name : 


98BWM03 6_ 


a 


SEQ 


ID 


NO: 


1513 


Len : 


100 


Check : 


7495 


Weight 


: 1 


. 00 


Name : 


98BWM03 7_ 


"d 


SEQ 


ID 


NO: 


1514 


Len : 


100 


Check : 


6640 


Weight 


: 1 


. 00 


Name : 


99BW3932_ 


_1 


SEQ 


ID 


NO: 


1515 


Len: 


100 


Check : 


6974 


Weight 


: 1 


. 00 


Name : 


99BW4642_ 


4 


SEQ 


ID 


NO: 


1516 


Len: 


100 


Check : 


6081 


Weight 


: 1 


. 00 


Name : 


99BW4 74 5_ 


"8 


SEQ 


ID 


NO: 


1517 


Len: 


100 


Check: 


8860 


Weight 


: 1 


. 00 


Name : 


99BW4754_ 




SEQ 


ID 


NO: 


1518 


Len : 


100 


Check: 


6856 


Weight 


: 1 


. 00 


Name : 


99BWMC16_ 


~8 


SEQ 


ID 


NO: 


1519 


Len : 


100 


Check: 


8223 


Weight 


: 1 


.00 
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SEQ ID NO 




1 








50 


1469 


00BW0762_1 


MEQAPEDQGP 


QREPYNEWTL 


ELLEELKQEA 


VRHFPRPWLH 


SLGQHIYNTY 


1470 


00BW0768_2 


MEQAPEDQGP 


QREPYNEWTL 


EILEELKQEA 


VRHFPRPWLH 


NLGEYIYETY 


1471 


00BW0874_2 


MEQPPEDQGP 


QREPYNEWTL 


EILEELKQEA 


VRHFPRPWLH 


SLGQYIYETY 


1472 


00BW1471_2 


MEQPPEDQGP 


QREPYNEWTL 


ELLEELKQEA 


VRHFPRPWLH 


SLGQHIYETY 


1473 


00BW1616_2 


MEQPPEDQGP 


QREPYNEWTL 


ELLEELKQEA 


VRHFPRPWLH 


SLGQYIYENY 


1474 


00BW1686_8 


MEQAPEDQGP 


QREPYNEWAL 


EILEELKQEA 


VRHFPRPWLH 


SIGQYIYETY 


1475 


00BW1759_3 


MEQAPEDQGP 


QREPYNEWTL 


ELLEELKQEA 


VRHFPRPWLH 


GLGQHIYETY 


1476 


00BW1773_2 


MEQPPEDQGP 


QREPYNEWTL 


ELLEELIQEA 


VRHFPRPWLH 


SLGQYIYETY 


1477 


00BW1783_5 


MEQAPEDQGP 


QREPYNEWTL 


ELLEELKQEA 


VRHFPRPWLH 


SMGQHIYNTY 


1478 


00BW1795_6 


MEQAPEDQGP 


QREPYN.ETL 


ELLEELKQEA 


VRHFPRIWLH 


NLGQYIYNTY 


1479 


00BW1811_3 


MEQPPEDQGP 


QRVPYNEWAL 


ELLEELKQEA 


VRHFPRPWLH 


GLGQYVYETY 


1480 


0 0BW18 5 9_5 


MEQPPEDQGP 


QREPYNEWAL 


EILEELKQEA 


VRHFPRLWLH 


SLGQYIYETY 


1481 


0 0BW1880_2 


MEQAPEDQGP 


QRELYNEWTL 


ELLEELKQEA 


ARHFPSSWLH 


GLGQHIYNTY 


1482 


00BW1921_1 


MEQAPEDQGP 


QREPYNEWTL 


ELLEELKQEA 


VRHF PRTWLH 


NLGQYIYQTY 


1483 


0 0BW2 036_1 


MEQAPEDQGP 


QREPYNEWTL 


EILEELKQEA 


VRHFPRPWLQ 


SLGQYIYETY 


1484 


00BW2063_6 


MEQPPEDQGP 


QREPYNEWTL 


GLLEELKQEA 


VRHFPRLWLH 


NLGQYIYNTY 


1485 


00BW2087_2 


MEQAPEDQGP 


QREPYNEWAL 


ELLEELKQEA 


VRHFPRPWLH 


NLGQYIYETY 


1486 


00BW2127_2 


MEQAPEDQGP 


QRGPYNEWTL 


EILEELKQEA 


VRHFPRPWLH 


NLGQYIYETY 


1487 


00BW2128_3 


MEQPPEDQGP 


QREPYNEWTL 


ELLEELKQEA 


VRHFPRPWLH 


GLGQYIYETY 


1488 


00BW2276_7 


MEQTPEDQGP 


QREPYNEWAL 


EILEELKQEA 


VRHF PRTWLH 


SLGQYIYDTY 


1489 


0 0BW3 819_3 


MEQAPEDQGP 


QREPYNEWTL 


EILEELKQGA 


VRHFPRPWLH 


NLGQHIYETY 


1490 


00BW3842_8 


MEQVPEDQGP 


QREPYNEWTL 


EILEELKQEA 


VRHFPRPWLQ 


GLGHYIYETY 


1491 


0 0BW3 8 71_3 


MEQVPEDQGP 


QREPYNEWTL 


EILEELKQEA 


VRHFPRPWLH 


NLGQYIYETY 


1492 


00BW3876_9 


MEQSPEDQGP 


QREPYNEWTL 


ELLEELKQEA 


VRHFPRPWLH 


GIGQYIYETY 


1493 


00BW3886_8 


MEQFPEDQGP 


QREPYNEWTL 


ELLEELKQEA 


VKHFPRPWLH 


NLGQHIYETY 


1494 


0 0BW3 891_6 


MEQPPEDQGP 


QREPYNEWTL 


EVLEELKQEA 


VRHFPRPWLH 


SLGQYVYETY 


1495 


0 0BW3 97 0__2 


MEQPPEDQGP 


QREPYNEWAL 


EILEELKQEA 


VRHFPRPWLH 


SLGQHIYETY 


1496 


00BW5031_1 


MEQAPEDQGP 


QREPYNEWTL 


ELLEELKQEA 


VRHFPRPWLH 


SLGQHIYETY 


1497 


96BW01B21 


MERPPEDQGP 


QREPYNEWTL 


ELLEELKQEA 


VRHFPRPWLH 


GLGQYIYETY 


1498 


96BW0407 


MERAPEDQGP 


QREPYNEWAL 


ELLEELKQEA 


VRHFPRMWLH 


GLGQYIYETY 


1499 


96BW0502 


MEQAPEDQGP 


QREPYNEWTL 


ELLEELKQEA 


VRHFPGPWLH 


GLGQYVYETY 


1500 


96BW06_J4 


MEQAPEDQGP 


QREPYNEWTL 


EILEELKQEA 


VRHFPPPWLH 


SLGQYIYETY 


1501 


96BW11_06 


MEQAPEDQGP 


QREPYNEWTL 


ELLEELKQEA 


VRHFPRPWLH 


SLGQHIYNTY 


1502 


96BW1210 


MEQAPEDQGP 


QREPYNEWTL 


ELLEELKQEA 


VRHFPRPWLH 


SLGQYIYETY 


1503 


96BW15B03 


TEQAPEDQGP 


QREPYNEWAL 


EILEELKQEA 


VRHFPRPWLH 


SLGQYIYETY 


1504 


96BW16_26 


MEQPPEDQGP 


QREPYTEWAL 


ELLEELKQEA 


VRHFPRPWLH 


GLGQYIYDTY 


1505 


96BW17A09 


MEQTPEDQGP 


QREPHNEWTL 


ELLEELKQEA 


VRHFPRPWLH 


SLGQHIYETY 


1506 


96BWM01_5 


MEQAPEDQGP 


QREPYNEWTL 


ELLEELKQEA 


VRHF PR . TLH 


DLGQHIYNTY 


1507 


96BWM03_2 


MEQAPEDQGP 


QREPYNEWTL 


EILEELKQEA 


IRHFPIPYLQ 


HLGQYIYETY 


1508 


98BWMC12_2 


MEQPPEDQGP 


QREPYNEWTL 


EILEELKQEA 


VRHFPRPWLH 


SLGQYIYETY 


1509 


98BWMC13_4 


MEQAPEDQGP 


QREPYNEWTL 


ELLEELKQEA 


VRHFPRIWLH 


NLGQYVYNTY 


1510 


98BWMC14_a 


MEQAPEDQGP 


QREPYNEWTL 


EILEELKQEA 


VRHLPRPWLH 


SLGQHIYETY 


1511 


9 8BWM014_JL 


MEQAPEDQGP 


QREPYNEWTL 


ALLEDLKQEA 


VRHVPRPWLH 


SLGQHIYETY 


1512 


98BWM018_d 


MEQAPEDQGP 


QREPYNEWTL 


ELLEELKQEA 


VRHFPRPWLH 


SLGQYIYETY 


1513 


98BWM03 6_a 


MEQAPEDQGP 


QREPYNEWTL 


ELLEELKQEA 


VRHFPITWLH 


NLGQYIYETY 


1514 


98BWM03 7_d 


MEQAPEDQGP 


QREPYNEWTL 


EILEELKQEA 


VRHFLRPWLH 


DLGQYIYETY 
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1515 
1516 
1517 
1518 
1519 



99BW3 932__1 MEQAPEDQGP QREPYNEWTL EILEELKQEA VRHFPRPWLH NLGQYIYATY 

99BW4 642_4 MEQPPEDQGP QREPYNEWAL EILEELKQEA VRHFPRPWLH NLGQYIYETY 

99BW4745_8 MEQPPEDQGP QREPYNEWTL EVLEDLKQEA VRHFPRPWLH SIGQYVYSTY 

99BW4754_7 MEQAPENQGP QREPYNEWAL ELLEELKQEA VRHFPRPWLH DLGQHIYNTY 

99BWMC16_8 MEQAPEDQGP QREPYNEWTL ELLEELKQEA VRHFPRPWLH SLGLYIYETY 



00BW0762_1 
O0BW0768_2 
00BW0874_2 
00BW1471_2 
00BW1616_2 
00BW1686_8 
00BW1759_3 
00BW1773_2 
00BW1783_5 
00BW1795_6 
00BW1811_3 
00BW1859_5 
00BW1880_2 
00BW1921_1 
0 0BW2 0 3 6_1 
0 0BW2 0 6 3_6 
00BW2087_2 
0 0BW212 7_2 
00BW2128_3 
00BW2276__7 
00BW3819_3 
00BW3842_8 
00BW3871_3 
0 0BW3 8 7 6_9 
00BW3886_8 
0 0BW3 8 91_6 
00BW3970_2 
00BW5 0 31_1 
96BW01B21 
96BW0407 
96BW0502 
96BW06_J4 
96BW11_06 
96BW1210 
96BW15B03 
96BW16_26 
96BW17A09 
96BWM01_5 
96BWM03_2 
98BWMC12_2 
98BWMC13_4 
9 8BWMC14_a 
98BWMO!4_l 
98BWM018_d 
98BWM03 6_a 
98BWM03 7_d 
99BW3932_1 
99BW4 64 2_4 
99BW4745_8 
99BW4754_7 
99BWMC16 8 



51 

GDTWTGVEAI 
GDTWTGVEAL 
GDTWTGVETI 
GDTWAGVEAL 
GDTWAGVEAI 
GDTWTGVEAL 
GDTWTGVEAI 
GDTWTGVEAI 
GDTWAGVEAI 
GDTWTGVEAI 
GDTWTGVEAI 
GDTWAGVEAL 
GDTWTGVEVL 
GDTWTGVEAL 
GDTWTGVEAI 
GDTWTGVEAI 
GDTWTGVEAL 
GDTWTGVEVI 
GDTWAGVESL 
GDTWAGVEAI 
GDTWAGVEAL 
GDTWTGVETI 
GDTWTGVEAL 
GDTWTGVEAI 
GDTWTGVEAI 
GDTWTGVEAL 
GDTWTGVEAL 
GDTWMGVEAL 
GDTWTGVENM 
GDTWTGVEAL 
GDTWTGVETL 
GDTWTGVETI 
GDTWTGVEAI 
GDTWTGVEVL 
GDTWTGVEAI 
GDTWTGVE I K 
GDTWAGVEAL 
GDTWTGVEAI 
GDTWAGVLAI 
GDTWTGVEAI 
GDTWTGVEAI 
GDTWTGVEAI 
GDTWTGVEAI 
GDTWTGVEVI 
GDTWTGVEAL 
GDTWTGVETI 
GDTWMGVEAL 
GDTWAGVEAI 
GDTWTGVEAL 
GDTWTGVEAI 
GDTWTGVEVI 



IRILQQLLFI 
IRVLQQLLFI 
IRTLQQLLFI 
LRILQQLLFI 
TRILQQLLFI 
MRILQQLLFI 
IRILQQLLFI 
IKILQQLLFI 
IRILQQLLFI 
IRTLQQLLFV 
IRILQQLLFV 
IRILQQLLFI 
IRILQQLLFI 
IRILQQPLFI 
IRILQQLLFI 
IRILQQLLFI 
IRILQQLLFT 
IRILQQLLFI 
IRMLQHLLFI 
IRILQQLLFT 
LRILQQLLFI 
IRILQQLLFI 
LRVLQQLLFV 
IRILQQLLFI 
IRMLQQLLFI 
IRMLQQLLFI 
IRILQQLLFI 

IRILQ 

IRILQQLLFV 
IRTLQQLLFI 
IRILQQLLFI 
IRILQQLLFI 
IRILQQLLFI 
TRILQQLLFI 
IRILQQLLFI 
IRILQQLLFI 
LRILQQLLFI 
TRILQQLLFI 
IRILQQLLFI 
LRILQQLLFI 
IRILQQLLFI 
IRILQQLLFI 
IRILQQLLFI 
IRILQQLLFI 
IRTLQQLLFI 
IRVLQQLLFI 
LRILQQLLFI 
IRVLQQLLFI 
MRILQQLLFI 
IRILQQLLFI 
IRILQQLLFI 



HFRIGCQHSR 
HFRIGCSHSR 
HFRIGCQHSR 
HFRIGCQHSR 
HFRIGCQHSR 
HFRIGCQHSR 
HYRIGCQHSR 
HFRIGCQHSR 
HFRIGCQHSR 
HFRIGCQHSR 
HFRIGCQHSR 
HFRIGCQHSR 
HFRIGCQHSR 
HFRIGCQHSR 
HFRSGCAHSR 
HFRIGCQHSR 
HYRFGCQHSR 
HFRIGCQHSR 
HFRIGCQHSR 
HFRIGCHHSR 
HFRIGCQHSR 
HFRIGCSRSR 
HFRIGCQHSR 
HYRIGCAHSR 
HFRIGCQHSR 
HFKIGCQHSR 
HFRIGCQHSR 
HFRIGCQHSR 
HFRIGCQHSR 
HFRIGCQHSR 
HFRIGCQHSR 
HFRIGCQHSR 
HFRIGCQHSR 
HFRIGCQHSR 
HFRIGCLHSR 
HFRIGCQHSR 
HFRIGCHHSR 
HYRIGCQHSR 
HFRIGCSHSR 
HFRIGCQHSR 
HFRIGCQHSR 
HFRIGCQHSR 
HFRIGCQHSR 
HFRIGCQHSR 
HFRIGCQHSR 
HFRIGCH . SR 
HFRIGCQHSR 
HFRIGCHHSR 
HFRIGCRHSR 
HFRIGCHHSR 
HFRIGCQHSR 



IGIMRQ . 
IGIVRQ. 
IGILRQ . 
IGIIPQ. 
IGILRQ. 
IGILQR. 
IGIVRQ. 
IGILRQ. 
IGILRQ. 
IGIMRQ. 
IGILQQ. 
IGILQQ. 
IGIIRQ. 
IGITLP. 
IGTLPQ . 
IGIIRQ. 
IGILQQ. 
IGILRQ. 
IDX 

IGILRQ. 
IGILRQ. 
IGPMRQ . 
IGILQQ. 
IGIVRQ. 
IGILRQ. 
IGILRR. 
IGIILQ. 
IGIILQ. 
IGILQQ. 
IGILRQ. 
IGILRQ. 
IGILQQ. 
IGIIRQ. 
IGILRQ. 
IGIMRQ. 
IGILQQ. 
IGITPQ. 
IGIMRQ . 
IGIWR. . 
IGILRQ . 
IGILRQ. 
IGILPR. 
IGILRQ. 
IGILRQ. 
IGILRQ. 
IGIVRQ. 
IGILRQ. 
IGIMQQ. 
IGILRQ. 
IGIIRQ. 
IGILRQ. 
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RRTRNGASRS 
RRARNGS SRS 
KRARNGASRS 
RRARNGSRRS 
RRARNGANRS 
R.ARNGASRS 
RRARNGANRS 
RRARNGASRS 
RRTRNGASRS 
RRARNGTSGS 
RRARNGASRS 
RRARNGASRS 
RRTRNG AS R P 
RRARNGANRS 
RRARNGASRS 
RRTRNGDSRS 
RRARNGANRS 
RRTRNGASRS 

RRARNGASRS 
RRARNG AS R P 
RRARNGASRS 
RRARNGS SRS 
RRARNGANRS 
RRARNGANRS 
RRARNGASRS 
RRTRNGASRS 
RRTRNGASRS 
RRARNGASRS 
RRVRNGTNRS 
RRTRNGASRS 
RRARNG AS R P 
RRTRNGASRP 
RRTRNGASRS 
RRARNGASRS 
RRARNGARRS 
RRARNGSRRS 
RRARNGASRS 
RRARNGASRS 
RRARNGASRS 
RRTRNGASRS 
RRARNGSSRS 
RRARNGANRS 
RRARNGANRS 
RRARNGASRS 
RRARNGASRS 
RRARNGASRS 
RRARNGASRS 
RGARNGASRS 
RRTRNGASRP 
RRARNGPSRS 
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Table 19. HIV Vpu Sequence Alignment 
GCG Multiple Sequence File. 
Written by Omiga 1.1 



Name • 




-i 

X 




ID 


NO : 


152 0 


Len : 


106 


Check : 


4772 


Weight 


1 


. 00 


Name i 


o nRwn 7 6ft 


z. 




XI/ 


NO : 


1521 


Len : 


106 


Check : 


7115 


Weight 


1 


. 00 


Name : 


o npwfi ft 74. 




SEQ 


ID 


NO : 


1522 


Len : 


106 


Check : 


7209 


Weight 


1 


. 00 


Name : 


0 flRWI 4. 7 1 




qpn 


ID 


NO : 


1523 


Len : 


106 


Check : 


7341 


Weight 


1 


. 00 


Name : 


o 6 1 6 


9 


cun 




NO • 

1>JV_/ . 


1524 


Len : 


106 


rhprk • 


3 870 


We ight 


1 


. 00 


Name i 


o nRwi 6 ft 6 


o 
o 


OJjV 


ID 


NO : 


152 5 


Len : 


106 


Check • 


8787 


Weight 


1 


. 00 


IMcUllC . 


0 flRWI 7RQ 


"3 
J 


SEQ 


ID 


NO : 


152 6 


Len : 


106 


Check ■ 

V<libV«ri . 


7584 


Weicrht 


1 


. 00 


Name . 


0 ORW1 7 7 


2 


SEQ 


ID 


NO : 


1567 


Len : 


106 


Check : 


7507 


Weight 


1 


. 00 


Name • 


0 0RW1 7 ft 




oijy 


ID 


NO : 


1568 


Len : 


106 


Check : 


7874 


Weight 


1 


. 00 


"NT m o * 


UuDVV± 1 Zs Zj 


O 


qpn 


ID 


NO : 


1569 


Len : 


106 


Check : 


8721 


Weight 


1 


. 00 


lMciil It: . 


n drwi r 1 i 


-3 


O -CjV^ 


ID 


NO : 


15 7 0 


Len : 


106 


Check * 


3657 


Weight 


1 


. 00 


Name : 


O flRWI ft R Q 


c 

Zj 


oi-iV 


ID 


NO : 


1571 


Len : 


106 


Check : 


6137 


Weight 


1 


. 00 


Name : 


o orwi ft ft n 

U U X3 n 1 O O U 


2 


O Hi V 


ID 


NO : 


1572 


Len : 


106 


Check : 


5827 


Weight 


1 


. 00 


Name : 


O DRW1 Q9 1 


1 


SEQ 


ID 


NO : 


1573 


Len : 


106 


Check * 


4605 


Weight 


1 


. 00 


Wa m . 
IMdlllG . 


0 0RW9 0^6 


1 


SEQ 


ID 


NO : 


1574 


Len : 


106 


Check : 


6145 


Weight 


1 


. 00 


in ctuie . 


nfiRw? o 6 

VJ w .D mZ w O J 




SEQ 


ID 


NO : 


1575 


Len : 


106 


Check * 


7187 


Weight 


1 


. 00 




00BW2087~ 


2 


SEQ 


ID 


NO : 


1576 


Len : 


106 


Check • 


9545 


Weight 


1 


. 00 


Name * 


00BW2127_ 


2 


CEO 


ID 


NO : 


1577 


Len : 


106 


Check : 


4898 


Weight 


1 


. 00 


Name : 


00BW2276_ 


7 




ID 


NO : 


15 7 8 
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Name : 


CRFO 4 cpx 




Tn 
J- JJ 


JMLJ : 


x oft y 


Len : 


x u b 


Check : 


O -7 O O 


nC J- y 1 1 1— 


1 m 


00 


Name : 


CRF04 CpX 


ohiv 


tti 
X JJ 


JNU : 


i f en 

X O 3 U 


Len : 


i 

x u b 


Check : 


fl 6 n 

0 0 u 0 


Ta7*=* -j oVl t" « 


1 m 


00 


Name : 


CRF04 cpx 


br^y 


Tn 
±JJ 


JNU : 


x o b x 


Len : 


lUb 


Check : 


fl9 
3 0 z 0 


nCiyilL . 


1 m 


00 


Name : 


pn t~i f\ c T~\ XT' "D 

LRr Ob Ut a 




Tn 
-LJJ 


jmu : 


1 CCO 
iDDZ 


Len : 


x u b 


Check : 




mC _l y 11 L- 


1 m 


0 0 


Name : 






Tn 
ID 


JNU : 


lb j j 


Len : 


lub 


O Vi lr • 




Ta7c3i -j nil i - 


X • 




Name : 


CRF 0 6_Cpx_ 




Tn 
±JJ 


JNU : 


X b b 4 


Len : 


x u b 


LIlcCJv . 


J Z 1 1 


rV C X y 11 L- < 


X • 


on 


Name : 


CRF 0 6__cpx_ 


SEQ 


Tn 
ID 


NO : 


"1 c c c 

X b b b 


Len : 


X U b 


/-IV, npl, . 

unecK : 


TOOT 
J O J 1 


TaTo "1 Vi -f— 
WclyllL. 


-1 

X . 


u U 


Name : 


CRFO 6 cpx 


bhy 


Tn 
J.JJ 


jnu : 


1 c c c 
X b z> b 


ben : 


x u b 




/OCT 
*± O O Z 


wc x y ii l. 


1 m 




Name : 


LKr U b Cpx 




Tn 
-LJJ 


JNU . 


X b D / 


Len : 


X u o 


OVi c» V" * 
V_ X 1 c; TV . 


J X X ft 


We ight 


1 _ 


00 


Name : 


CRF 1 1 cpx 


buy 


±U 


JNU : 


i rco 
Id DO 


Len : 


IUD 




*± t ^ z 


We ight 


1 m 


00 


Name : 


LKr -L X Cpx 


bby 


Tn 
X JJ 


LNU . 


1 ^ Q 

X D 3 Zf 


Len : 


X \J O 


OVi c» V" ■ 

V-11C L- JV . 


910 6 


Up -J rrVi t* 
* v c. _L y x x i— 


1 . 


00 


Name : 


JJ L.JJ oltiKU 


orliLj 


Tn 
X JJ 


JNU - 


1DDU 


Len : 


X u o 


OVi o r" 1 IV • 


5 82 9 


ti -L y 11 l 


x . 


00 


Name : 


U LJJ tj J_i ± XV 


o£iLj 


1JJ 


MO • 
JNVJ . 


X D D _L 




X VJ o 


<- TV . 


2 66 9 


TaJ<=» -j ciVl t" 
f » -1. y iii> 


1 . 


00 


Name : 


JJ LIJ JMJJlV J V J 


brjLJ 


t n 

X JJ 


LNVJ - 


X D O Z 


Len : 


IUD 


O Vi o f lV • 

(w TV • 


4 0 0 7 


Wp H rrVi t" 

r 1 -L y XXI.. 


1 . 


00 


Name : 


"H\ T T/~* Q/1 T T/-1 "I 

u utj yftULxX 


brjL] 


X JJ 


JNU • 




Len : 


IUD 




Z, VJ _7 O 


Wp "i aTi t" 


1 m 


00 


Name : 


T-l 1 T3 T71 \TT Q r- 

r 1 Bfc. vlob 


bby 


Tn 

X JJ 


MO • 
JNU : 


x b bft 


Len : 


x u b 


Check : 


ZL 9 O fl 


Wp t nVi 1~ 

nCiyilL. 


X , 


0 0 


Name : 


T?1 TDT3 m rj n 

r 1 BK y Jr3K 


bby 


Tn 
XJJ 


JNU : 


n ez c 
X b b b 


Len : 


iud 


LJlcCK . 


ft DZO 


Wp t riVi-r- 


X » 


00 


Name : 


T-l -1 TT1 T T-l -p Vf Q 

Fl Fl FIN9 


bby 


t n 


JNU : 


X b b b 


Len : 


i nc 
lUb 


Check : 


c; cr c: 




X ■ 


00 
u u 


Name : 


T-i -i t-it-\ mm a i 
Fl FR 1V1P4 1 


bby 


Tn 
ID 


JNU : 


X b b / 


Len : 


x u b 


Check : 


A 1 "5 O 
ft j J Z 


wc xy 11 L. 


T 

X . 


0 0 
u u 


Name : 


r z LlYl Mrz b 


bhy 


Tn 
XD 


jnu : 


x b b o 


Len : 


IUD 




O O 27 X 


Wp i <*f Vi t~ 
nCiyUL 


X B 


0 0 


Name : 


F2KU BE VI 


bhy 


Tn 
XD 


JNU : 


x b b y 


Len : 


lUb 


Check : 


a n a 1 

ft U ft / 


wc xy 11 l. 


X . 


O O 
u u 


Name : 


G_BE_DRCBL 


bEy 


Tn 
XD 


JNU : 


lb / U 


Len : 


X U b 


Check : 


"JOT Q 
JO 


Ta7^^ i rt n t^ 

weigjiL 


X . 


u u 


Name : 


Lr JNCj yzNOU 


bhy 


Tn 
XD 


MO • 

JNU : 


x b / x 


Len : 


1 n (Z 
x u b 


i—iier(_TV . 


fl 0 ^ 

O Z 3 


Won <^Vii~ 
wc xy 11 1_ 


n 

x • 


00 


Name : 


\j bE bbolo 


OT7A 

bby 


Tn 
XD 


JNIU : 




Len : 


IUD 


Check : 


ft ft 3 O 


Wo n nVi t~ 
WciyiiL 


3_ ^ 


0 0 


Name : 


ri__Bii v ± y y i 


bby 


t n 
XD 


JNU : 


lo / J 


Len : 


IUD 


Check : 


OTTO 
Z / Z O 


Wo T Vl t~ 

vvciyiiL 


x . 


0 0 


Name : 


H_Bh_v i y y / 


bhy 


Tn 
XD 


jnu : 


Xb / ft 


Len : 


x u b 


Check : 


jftDO 


wciyiiL 


n 

x • 


0 0 
u u 


Name : 


TT /-i t-i n APT?A 

H CF 9QCF0 


SEQ 


ID 


NO : 


1 b / b 


Len : 


x u b 


Check : 


b b b b 


weignt 


1 

X . 


u u 


Name : 


T r-l T~l f— 1 T"l T o 

J SE SE702 


SEQ 


Tn 

XD 


NO : 


1 b / b 


Len : 


x u b 


LiicCA : 


A A 1 1 
ft ft X j 


Wcignu 


X . 


n 0 
u u 


Name : 


J SE SE788 


SEQ 


ID 


NO : 


lb / / 


Len : 


X U b 


Check : 


Jboy 


Ta7 "1 ^» "Vi T~ 

weigjiL 


: x . 


u u 


Name : 


K_CD_EQTB1 


SEQ 


ID 


NO : 


1678 


Len : 


10 6 


cnecK : 


^ nnn 


weignt 


: 1 . 


U u 


Name : 


K_CM_MP535 


SEQ 


ID 


NO: 


1679 


Len : 


106 


Check : 


4729 


Weight 


: 1 . 


00 


Name : 


N_CM_YBF3 0 


SEQ 


ID 


NO: 


1680 


Len : 


106 


Check : 


8961 


Weight 


: 1 . 


00 


Name : 


O_CM_ANT7 0 


SEQ 


ID 


NO: 


1681 


Len: 


106 


Check : 


7210 


Weight 


: 1 . 


00 


Name : 


0_CM_MVP51 


SEQ 


ID 


NO: 


1682 


Len : 


106 


Check : 


8490 


Weight 


: 1 . 


00 


Name : 


0_SN_99SE 


SEQ 


ID 


NO: 


1683 


Len : 


106 


Check : 


726 


Weight 


: 1 . 


00 


Name : 


0_SN_99SE 


SEQ 


ID 


NO: 


1684 


Len : 


106 


Check: 


9615 


Weight 


: 1 . 


00 


Name : 


U CD 83C 


SEQ 


ID 


NO: 


1685 


Len: 


106 


Check : 


6063 


Weight 


: 1 . 


00 



SEQ ID 


NO 


1 












50 


1520 


00BW0762_ 


1 


MI 


ELIAAVDYRI 


GVA 


. ALIIAL 


IIAIWWTIA 


Y I E YRKLLKQ 


1521 


00BW0768_ 


2 


ML 


ELTARVDYRL 


GVG 


. ALIVAI 


ILAIWWIWA 


YIEYKELLRQ 


1522 


00BW0874 


2 


ML 


GLSEKAGYAL 


GVG 


. ALIVAL 


IIVIWWTIV 


Y I E YRKLVRQ 


1523 


00BW1471_ 


2 


MI 


NLLERVDX. . 


GVG 


. ALGIAL 


IIVIWWTIV 


YIEYRKLVRQ 


1524 


00BW1616_ 






MLDLDYKV 


AVG 


. AFTVAL 


ILAIWWILV 


YREYRKLLRQ 


1525 


00BW1686 


8 


. MEDVILS 


FIA.KIDYRI 


GIA 


. AIIVAL 


ILAIIVWTIV 


YLEYRKLVRQ 
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1526 


00BW1759_3 


MID 


LSA.RVDYRI 


GVA 


.AFIIAL 


IIAIWWTIV 


YIEYRKLLRQ 


1527 


00BW1773_2 


MLKLATIVDY 


I LAAKVD YRV 


GIG 


. ALIAAL 


IITIWWIIV 


YREYRKLLRQ 


1528 


00BW1783_5 


. . . IVDVIFS 


LTD . RVDYRI 


AVA 


. ALTIAL 


IIAIWWTIV 


Y I E YRKLVRQ 


1529 


00BW1795_6 


MVD 


WTKXKVDYRI 


AW 


. AFIVAL 


IIAIWWTIV 


YIEYRKLRKQ 


1530 


00BW1811_3 




. . MLAIDYSL 


GVG 


. ALLVAL 


FIAIID. . . . 


.... RKLVRQ 


1531 


0 0BW185 9_5 


ML 


ELTARVDYRL 


GVG 


. ALIVAL 


IIAIIVWTIA 


SLEYRKLKRQ 


1532 


00BW1880_2 


MLS 


LMT. RVDYRI 


AVA 


. AFVIAL 


ILAIIVWTIA 


YLEYRKLVKQ 


1533 


00BW1921_1 


MLD 


LAA. IVDYRI 


TIV 


. AFAIAL 


FIAIIVWTIA 


YLEYRKLVRQ 


1534 


0 0BW2 03 6_1 


ML 


DLIAKVDYRV 


GIG 


.ALIVAL 


IIAVWWIIA 


YIEYRKLLKQ 


1535 


00BW2063_6 


MID 


WTE.QVDYRI 


AIVXSFIVAL 


IIAIVIWTLA 


YIEYRKLSRQ 


1536 


00BW2 087_2 


ML 


SLIERIDYRL 


GVG 


.ALIVAL 


IIVIIVWTIV 


Y I E YRKLVRQ 


1537 


00BW212 7_2 


ML 


DLAARVDYRL 


GVG 


. ALWAL 


IIAIIVWTIV 


YIE YRKLVRQ 


1538 


00BW2276_7 


M 


VDLGRVDYRL 


GVG 


.ALIVAL 


IIAIWWIIV 


Y I E YRKLVRQ 


1539 


00BW3 819_3 


ML 


DLLTRVDYRL 


GVG 


.ALIVAL 


IIAIIVWTIA 


YIEYRKLLRQ 


1540 


00BW3842_8 


MF 


DLLAGVDYRL 


GVG 


. ALIIAL 


IIAIWWVIA 


YIEYKKWLKQ 


1541 


00BW3 871_3 


MVD 


LLE . KVDYRI 


GIA 


.AFTVAL 


LIAIIVWIIA 


YIE YRKLVRQ 


1542 


00BW3 876_9 


M 


LDLTQIGYEL 


GIG 


.ALIVAL 


IIAIWWTIV 


YIEYRKVLRQ 


1543 


0 0BW3 8 8 6_8 




. MLAAVDYRL 


GVG 


.ALTVAL 


ILVIIVWTIV 


YIE YRKLVRQ 


1544 


00BW3891_6 


ML 


DLLAGVDYRI 


GVG 


. AFLVAL 


SIAIWWTIV 


YIEYRKLLRQ 


1545 


00BW3970_2 


MF 


SLLERIDYRL 


GVG 


.ALLVAL 


IIAIWWAIV 


YIE YRKLVRQ 


1546 


0 0BW5 031_1 


M 


FALFEVDYRL 


TIG 


.AFIVAL 


FLAIWWTIA 


YLEYRKLVRQ 


1547 


96BW01B21 


ML 


ELIAKIDYRL 


GGG 


.ALIVAL 


SIAIWWIIA 


YIEYKKLIRQ 


1548 


96BW0407 


ML 


SLAA. IDYRI 


GVG 


. AFWAL 


IIAIIVWIIV 


YIE YRKLVRQ 


1549 


96BW0502 


MI 


NFLAKVDYRL 


GVG 


. ALIVAF 


IIAIWWIIA 


YIEYRKLLRQ 


1550 


96BW06_J4 


MID 


LLA. RVDYRI 


GLA 


.AFWAL 


LIAIIVWTIV 


YLEYRKLVRQ 


1551 


96BW11_06 


MVD 


LLA.KVDYKI 


AVA 


.AFIIAL 


IIAIWWIIV 


YVEYRKLVKQ 


1552 


96BW1210 


ML 


YLLEKVDYRL 


GVG 


.ALIIAL 


IIAIIVWTIA 


YLEYRKVLRQ 


1553 


96BW15B03 


MVN 


F LAAKVD YRL 


GVG 


.ALIVAL 


IIAIWWSIV 


YIEYKKLLKQ 


1554 


96BW16_26 


MF 


S LLAKVD YRV 


GVG 


.ALIVAL 


IIAIIVWIIV 


YIEYRKLLRQ 


1555 


96BW17A09 


ML 


NLLAKVDYRL 


GVG 


. ALVIAL 


IIAIWWIIA 


YIE YRKLVRQ 


1556 


96BWM01_5 


MID 


WTA.RVDYRV 


AW 


.AFIVAL 


ILAIIVWIIA 


YLEYRKLSKQ 


1557 


96BWM03_2 


ML 


SLAALVDYRL 


GVG 


.ALIVAL 


IIAIIVWTIV 


YLEYRKLVRQ 


1558 


98BWMC12_2 


MV 


VLGEKEIYIL 


GIG 


.ALIVAL 


IIAIWWSIA 


YIE YRKLVRQ 


1559 


98BWMC13_4 


MSN 


WT A. RVDYRI 


AIA 


.AFIVAL 


IIAIWWTIV 


YIEYRKLSRQ 


1560 


98BWMC14_a 


MLD 


LTE . GVDYRI 


GIA 


. AFAVAL 


FIAIIVWIIV 


YLEYRKIVKQ 


1561 


98BWM014_1 


ML 


ELLEKVDYKI 


TVA 


.AFIVAL 


IIAIWWTIA 


YIEYRKLLRQ 


1562 


98BWM018_d 


ML 


DLIARVDYRL 


GVG 


.ALIVAL 


IIAIIVWTIV 


YIEYRKLVKQ 


1563 


98BWM03 6_a 


ML 


AFLARVDYRL 


GVG 


.AFIIAL 


IIAIIVWTIA 


YLEYRKLVRQ 


1564 


98BWM03 7_d 


ML 


NLVARVDYRL 


GVG 


.ALIVAL 


IIAIWWTLV 


Y I E YRKLVRQ 


1565 


99BW3932_1 




. MLENIDYRL 


GVG 


.ALIVAL 


IIVIIVWTIV 


YIE YRKLVRQ 


1566 


99BW4642_4 


ML 


DLTARVDYRL 


GVG 


.ALIVAL 


IIAIWWTIV 


YLEYRKLQRQ 


1567 


99BW4745__8 


MI 


NLIARVDYRL 


GVG 


.ALIIAL 


IIAIWWTIA 


YIEYRKLLKQ 


1568 


99BW4754_7 




. ML . ELDYRI 


GIA 


.AFIIAL 


IIAIWWTIV 


YIEYRKLRRQ 


1569 


99BWMC16_8 


MF 


NLAARVDYRL 


GVG 


. ALVIAG 


IIAIWWTIV 


YIEYRKLSRQ 


1570 


A2_CD_97CD 




MSPLAILS 


IVG 


. .LWAS 


ILAIWWTW 


FIEYRKIKKQ 


1571 


A2_CY_94CY 




MLPLVILA 


IVG 


. . LIVAL 


ILAIWWTIV 


FIEYKKIKKQ 


1572 


A2D 97KR 




MNSLQILS 


IVG 


. . LIVAF 


ILAVWWTIV 


FIEYKKIKKQ 
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1573 


A2G CD 97C 




. MQALEISA 


IVG. 


. LIVAF 


IAATWWTIV 


YIEYRKIRKQ 


1574 


A BY 97BL0 




. MTPLXIYA 


IVA. 


.LVWF 


VIXXWWTIV 


GIXYXXLLKQ 


1575 


A KE Q23 A 




, MSPLEISA 


IVG. 


.LIVAL 


ILAIAVWTIV 


GIEYKKIRKQ 


1576 


A SE SE659 




MQSLVILA 


IVA. 


.LVWL 


IIAIWWTIV 


FIEWGRLRRQ 


1577 


A SE SE725 




. MLPLSTIWA 


IIG. 


.LIVAL 


ILAIWWTIV 


GIEYKKLLKQ 


1578 


A SE SE753 




. .MIPLQIWA 


IAG . 


.LIVAL 


ILAIIAWTIV 


GIEYEKLLKQ 


1579 


A SE SE853 


.... MSA 


LEISALEIWS 


IVG. 


. LWAL 


ILAIWWTIV 


GIECKRLQKQ 


1580 


A SE SE889 




MTPLEIWA 


IVG. 


.LVWS 


IIAIWWTIV 


GIEYKKLLKQ 


1581 


A SE UGSE8 




■ .MSPLEIWA 


IVG. 


.LIVAL 


ILAIWWTIV 


GLEYKKLKRQ 


1582 


A UG 92UG0 




MQLLEICA 


WG. 


. LWAL 


IIAIWWTIV 


GIEYKKLLKQ 


1583 


A UG U455 




MTPLEIWA 


ITG. 


.LIVAL 


ILAIWWTIV 


GIE.KKLLKQ 


1584 


AC IN 2130 




, , MLNLNYEL 


AVG . 


ALIVAL 


IIAIWWTIV 


YVEYRKLLRQ 


1585 


AC RW 92RW . . . 




. . MTSLEIYA 


IVA. 


.LIVAL 


IIVIWWTLA 


GIEYKKLLKQ 


1586 


AC SE SE94 


ML 


DLLAEIDYRI 


GVG. 


AFIIAL 


IIAVWWIIA 


YIEYRKLVKQ 


1587 


ACD SE SE8 




. .MQPLEICS 


IVG. 


.LIVAI 


ILAIVAWTIV 


GIEIKKLLRQ 


1588 


ACG BE VII 


ML 


ELLAQVDYRI 


GVG. 


ALILAL 


FIAIWWIIA 


YLEYRKLVRQ 


1589 


AD SE SE69 




. .MQSLVILS 


IVA. 


. LWAL 


VIAIWWTIV 


F I E YRRLERQ 


1590 


AD SE SE71 




. MLSLLHICA 


IVG. 


. LLVAL 


IIAIWWTIV 


GIEYKRLLRQ 


1591 


ADHK NO 97 




. . . . MYILGI 


GIG. 


ALIVAF 


IIVIWWTIV 


YLEYRKLVKQ 


1592 


ADK CD MAL 




IQPLVILA 


IVA. 


. LWTL 


IIAIWWTIV 


FIEIRKIRRQ 


1593 


AG BE VIII 




MQSLEIAA 


WG. 


. LIVAF 


IAAIIVWTIV 


FIEYRKIRKQ 


1594 


AG NG 92NG 




. . MQSLEIAA 


IAG. 


. LWAA 


IAAIWWTI . 


KIKKQ 


1595 


AGHU GA VI 




. . . .MYILGI 


GIG. 


ALWAF 


IIAIWWTIA 


YIEYRKLLRQ 


1596 


AGU CD Z32 




. . MQFLEIAS 


IVG. 


.LIVAV 


LAAIWW. . . 


. IEYRKIRKE 


1597 


A J BW BW21 




. , MRPLQIAA 


IVG. 


. VIVAI 


FLAIWWTIV 


Y I E YKRLVRQ 


1598 






MQSLQIVA 


IVA. 


.LVWT 


IIAIWWTIV 


FIEYRRILRQ 


1599 


B CN RL42 




MQALTILA 


IVA. 


.LVWA 


IIAIWWTIV 


LLEYRKILRQ 


1600 


B DE D31 U 




MQSLQVAA 


IVA. 


.LVWA 


IIAIWWTIV 


FIEYRKILRQ 


1601 


B DE HAN U 




. . MLSLQIAA 


IVA. 


.LWAA 


IIVIWWTIV 


VI E YRKLLRQ 


1602 


B FR HXB2 




. .TQPIPIVA 


IVA. 


.LWAI 


IIAIWWSIV 


IIEYRKILRQ 


1603 


B GA OYI M 




. . IYSLQILA 


IVA. 


.LVWT 


IIAIWWTIV 


LLEYRKILRQ 


1604 


B GB CAM1 




. . . MLPLQIA 


IVA. 


.LVWA 


IIAIWWTIV 


FIEYRKIRRQ 


1605 


B GB GB8 A 




IQILT 


IVA. 


. LWAG 


IVAIWWIIV 


FIEYRKILKK 


1606 


B GB MANC 




. . IVSLQIVA 


IVA. 


.LVWT 


IIAIWWTIV 


FIEYRKILRQ 


1607 


B KR WK AF 




. . MQLLAILA 


IVG. 


.LWAA 


ILAIWWFIV 


FIEYKKILKQ 


1608 


B NL 3202A 




. . MQPLWAA 


IVA. 


.LVWA 


IIAIWWSIV 


FIEYRKILRQ 


1609 


B TW TWCYS 




. . MQPLHILA 


IVA. 


.LWAA 


IIAIWWTIV 


LLEYRKILRQ 


1610 


B US BC L0 




. . MQPIQIAA 


IVA. 


.LVWG 


IIAIWW. . . 


KILRQ 


1611 


B US DH12 3 




■ . MQPLVILA 


IVA. 


.LWAL 


IIVIWWSIV 


LIEYRKILRQ 


1612 


B US JRCSF 




. MQPLQILA 


IVA. 


.LWAG 


IIAIIVWSIV 


LIEYRKILRQ 


1613 


B US MNCG 




. . MQPLVIAA 


IVA. 


.LWAG 


IIAIWS . IV 


FIEYRKIRRQ 


1614 


B US P896 




. . MLS LQ I LA 


IVA. 


.LWAA 


IIAIWWSIV 


FIEYRKILRQ 


1615 


B US RF Ml 




. . MQSLEILA 


IVA. 


.LWAA 


ILAIWWTIV 


GIEIRKTLRQ 


1616 


B US SF2 K 




. . MQSLQILA 


IVS . 


.LVWA 


IIAIWWTIV 


LIEYRKILRQ 


1617 


B US WEAU1 




. . MQSLQILA 


IVA. 


.LWAG 


IIAIWWSIV 


LIEYRKILRQ 


1618 


B US WR2 7 




. . . MPLYILA 


WA. 


. LVLAA 


IIAIWWTIV 


FIEYRKILRQ 


1619 


B US YU2 M 




. . LQSLQVLA 


IVA. 


. L WAT 


IIAIWWTIV 


FIEYRKILRQ 
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1620 


BF1 BR 93B 




. . . . MSYLLV 


I GLAAL I AAL 


IIAIWWTIA 


YIEYRELVRQ 


1621 


C BR 92BR0 


, ML 


ELIGRIDYRL 


GVG. 


ALIVAL 


IIVIIVWTIA 


YIEYRKLVRQ 


1622 


C BW 96BW0 


, MI 


SLAARVDYRI 


GVG. 


AFIVAL 


IIAIIVWTIV 


YIEYRKLVRQ 


1623 


C BW 96BW1 


, . . . . MVD 


LLA . KVDYKI 


AVA. 


AFIIAL 


IIAIWWIIV 


YVEYRKLVKQ 


1624 


C BW 96BW1 


, ML 


YLLEKVDYRL 


GVG. 


ALIIAL 


IIAIIVWTIA 


YLEYRKVLRQ 


1625 


C BW 96BW1 


, . . . . MVN 


FLAAKVDYRL 


GVG. 


ALIVAL 


IIAIWWSIV 


YIEYKKLLKQ 


1626 


C ET ETH22 


MV 
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Table 20. BLASTP Sequences producing significant alignments with S20757 (HBV 
Polymerase subtype ayw) 

Score E: 
(bits) Value 

gi | 93080 |pir | | S20757 DNA-directed DNA polymerase (EC 2.7.7.... 1553 0.0 

gi | 8925755 |gb| AAF81607 . 1 1 DNA polymerase/ reverse transcript... 1489 0.0 

gi | 1514497 | emb | CAA68864 . 1 | P [Hepatitis B virus] 1488 0.0 

gi | 27466573 |gb | AA012632 . 1 | polymerase [Hepatitis B virus] 1482 0.0 

gi | 5257489 |gb| AAD41360 . 1 | polymerase [Hepatitis B virus] 1482 0.0 

gi | 118876 | sp | P03156 |DPOL_HPBVY P protein [Includes: DNA-dir... 1482 0.0 

gi 1 27466565 |gb | AA012625 . 1 1 polymerase [Hepatitis B virus] 1481 0.0 

gi | 67003 |pir | | JDVLVB DNA-directed DNA polymerase (EC 2.7.7.... 1480 0.0 

gi | 59433 | emb |CAA46352 . 1 | polymerase ORF [Hepatitis B virus] 1480 0.0 

gi j 6692498 |gb| AAF24666 . 1 | polymerase [Hepatitis B virus] 1479 0.0 

gi | 6692505 jgbj AAF24673 . 1 | polymerase [Hepatitis B virus] 1479 0.0 

gi j 2117935 jpir | | S71785 DNA-directed DNA polymerase (EC 2.7.... 1477 0.0 

gi|2843610l|dbj |BAC57445.l| polymerase [Hepatitis B virus] 1476 0.0 

gi j 631984 |pir | | S47406 DNA-directed DNA polymerase (EC 2 . 7 . 7 . . . 1475 0.0 

gi j 1359687 | emb | CAA66431 . 1 | polymerase [Hepatitis B virus] 1474 0.0 

gi 1 18621117 | emb | CAC87021. 1 1 polymerase [Hepatitis B virus] 1474 0.0 

gi j 28436091 j dbj | BAC57437 . 1 j polymerase [Hepatitis B virus] 1473 0.0 

gi j 6692512 | gb | AAF24680 . 1 | polymerase [Hepatitis B virus] 1472 0.0 

gi | 22135695 | gb | AAM09037 . 1 | polymerase [Hepatitis B virus] 1471 0.0 

gi j 18621125 j emb |CAC87015.l| polymerase [Hepatitis B virus] 1471 0.0 

gi | 1359679 | emb | CAA66424 . 1 | polymerase [Hepatitis B virus] 1470 0.0 

gi | 6692492 |gb| AAF24660 . 1 | polymerase [Hepatitis B virus] 1468 0.0 

gi j 2182121 jgbj AAB59972 . 1 | DNA polymerase [Hepatitis B virus] 1467 0.0 

gi | 4140295 j emb | CAA10539 . 1 | polymerase [Hepatitis B virus] 1467 0.0 

gi | 28436096 | dbj | BAC57441 . 1 | polymerase [Hepatitis B virus] 1466 0.0 

gi | 2829156 |gb| AAC40810 . 1 | polymerase [Hepatitis B virus] 1464 0.0 

gi j 27466519 | gb | AAO12604 . 1 | polymerase [Hepatitis B virus] >... 1463 0.0 

gi j 118869 | sp | P24024 | DPOL_HPBVA P protein [Includes: DNA-dir... 1462 0.0 

gi | 27466525 |gb | AA012672 . 1 | polymerase [Hepatitis B virus] 1461 0.0 

gi j 762933 | emb | CAA59514 . 1 | polymerase [Hepatitis B virus] 1461 0.0 

gi | 22135690 |gb | AAM09033 . 1 | polymerase [Hepatitis B virus] 1459 0.0 

gi j 6063470 | dbj j BAA85377 . 1 j DNA polymerase/reverse transcrip... 1455 0.0 

gi j 6063465 j dbj j BAA85373 . 1 j DNA polymerase/reverse transcrip... 1454 0.0 

gi j 27466605 |gb jAAO12660 . 1 | polymerase [Hepatitis B virus] 1451 0.0 

gi j 2829149 |gb|AAC40804 . 1 | polymerase [Hepatitis B virus] 1451 0.0 

gi j 475987 |gb | AAA18583 . 1 | polymerase [Hepatitis B virus] 1450 0.0 

gi j 313784 j emb | CAA42466 . 1 | polymerase [Hepatitis B virus] 1446 0.0 

gi | 27466597 |gb | AA012653 . 1 | polymerase [Hepatitis B virus] 1444 0.0 

gi | 15419833 jgb jAAK97182 . 1 jAF297620_3 polymerase [Hepatitis ... 1442 0.0 

gi | 93082 |pir | | S20752 DNA-directed DNA polymerase (EC 2.7.7.... 1441 0.0 

gi j 27466613 | gb | AA012667 . 1 | polymerase [Hepatitis B virus] 1435 0.0 

gi j 27466589 j gb jAA012646 . 1 j polymerase [Hepatitis B virus] 1434 0.0 

gi j 27466538 | gb j AA012618 . 1 | polymerase [Hepatitis B virus] 1432 0.0 

gi j 27466581 j gb | AA012639 . 1 j polymerase [Hepatitis B virus] 1431 0.0 

gi j 15419828 jgb j AAK97178 . 1 j AF297619_3 polymerase [Hepatitis ... 1429 0.0 

gi j 27466544 jgb jAA012681 . 1 j polymerase [Hepatitis B virus] 1427 0.0 

gi j 27466557 jgb jAA012692 . 1 j polymerase [Hepatitis B virus] 1423 0.0 

gi j 16751312 j gb jAAL25951 . 1 j polymerase protein [Hepatitis B ... 1382 0.0 

gi|H935073 j gb j AAG4 1955 . 1 j AF3 0532 7_2 polymerase [Hepatitis ... 1379 0.0 

gi jl349115ojgbjAAK27856.ljAF330110_3 polymerase [Hepatitis ... 1368 0.0 

gi j 6116700 |dbj jBAA32859. 2 j pol protein [Hepatitis B virus] 1368 0.0 

gi j 3551332 j dbj jBAA32886.lj pol protein [Hepatitis B virus] 1368 0.0 

gi j 28812222 |dbj |BAC65108 . 1 | polymerase protein [Hepatitis B... 1368 0.0 

gi j 6691505 |dbj | BAA89330 . 1 | polymerase protein [Hepatitis B ... 1368 0.0 

gi j 118872 | sp | P12 900 |DPOL_HPBVL P protein [Includes: DNA-dir... 1368 0.0 
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gi I 560084 I dbj I BAA04927 . 1 1 DNA polymerase [Hepatitis B virus] 1367 0.0 

gi | 560089 jdbj |BAA04931.l| DNA polymerase [Hepatitis B virus] 1367 0.0 

gi | 6116731 | dbj |BAA32957.2 | pol protein [Hepatitis B virus] 1366 0.0 

gi | 6691495 j dbj |BAA89322 . 1 j polymerase protein [Hepatitis B ... 1365 0.0 

gi | 7188655 | gb | AAF3 783 3 . 1 | AF2223 2 3_2 polymerase [Hepatitis B... 1365 0.0 

gi | 6063460 | dbj [BAA85369 . 1 | DNA polymerase/ reverse transcrip... 1364 0.0 

gi j 3551347 | dbj j BAA32898 . 1 | pol protein [Hepatitis B virus] 1364 0.0 

gi j 6691500 | dbj |BAA89326 . 1 j polymerase protein [Hepatitis B ... 1363 0.0 

gi | 28812217 | dbj | BAC65104 . 1 | polymerase protein [Hepatitis B .. . 1363 0.0 

gi | 3551342 |dbj |BAA32894 . 1 | pol protein [Hepatitis B virus] 1363 0.0 

gi j 628080 |pir | j S43491 DNA-directed DNA polymerase (EC 2.7.7... 1363 0.0 

gi | 12246972 | gb j AAG49670 . 1 | AF223956_3 polymerase [Hepatitis ... 1362 0.0 

gi | 3551293 |dbj |BAA32852 . 1 | pol protein [Hepatitis B virus] 1362 0.0 

gi | 12246964 | gbj AAG49663 . 1 |AF223955_3 polymerase [Hepatitis ... 1362 0.0 

gi j 21624231 | dbj |BAC01103 . 1 | polymerase protein [Hepatitis B... 1362 0.0 

gi j 118874 | sp | P03157 |DPOL_HPBVR P protein [Includes: DNA-dir... 1361 0.0 

gi j 6009784 | dbj | BAA85065 . 1 | polymerase [Hepatitis B virus] 1361 0.0 

gi | 22651880 | gbj AAN03491 . 1 | AF286594_3 DNA polymerase [Hepati... 1360 0.0 

gi | 18252591 | gbj AAL66348 . 1 | AF461043_2 P protein [Hepatitis B... 1360 0.0 

gi | 15778326 | gbj AAL07381 . 1 | AF411409_4 polymerase [Hepatitis ... 1360 0.0 

gi j 3551268 | dbj | BAA32832 . 1 j pol protein [Hepatitis B virus] 1360 0.0 

gi j 1429024l|gb|AAK59316.1 |AF384371_2 polymerase [Hepatitis ... 1358 0.0 

gi j 6063435 | dbj | BAA85353 . 1 j DNA polymerase/reverse transcrip... 1358 0.0 

gi | 6063440 | dbj | BAA85357 . 1 | DNA polymerase/reverse transcrip... 1358 0.0 

gi | 3551283 | dbj | BAA32844 . 1 j pol protein [Hepatitis B virus] 1358 0.0 

gi | 18252536 | gb j AAL66307 . 1 j AF458664_3 polymerase [Hepatitis ... 1358 0.0 

gi | 6009769 | dbj | BAA85053 . 1 j polymerase [Hepatitis B virus] 1358 0.0 

gi|l3991865|gb|AAK51533.l|AF363961_2 polymerase [Hepatitis ... 1357 0.0 

gi j 6063425 | dbj | BAA85382 . 1 j DNA polymerase/reverse transcrip... 1357 0.0 

gi | 2626986 jdbj |BAA23435.l| DNA polymerase [Hepatitis B viru... 1357 0.0 

gi j 4490402 j emb | CAB38767 . 1 j P protein [Hepatitis B virus] 1357 0.0 

gi j 22415735 | gb | AAM95242 . 1 j DNA polymerase/reverse transcrip... 1357 0.0 

gi | 10934057 | dbj | BAB16885 . 1 | polymerase [Hepatitis B virus] 1356 0.0 

gi|l8252556|gb|AAL66323.l|AF461359_3 polymerase [Hepatitis ... 1356 0.0 

gi | 2627009 |dbj |BAA23455 . 1 | DNA polymerase [Hepatitis B virus] 1356 0.0 

gi | 560074 | dbj | BAA04919 . 1 | DNA polymerase [Hepatitis B virus] 1356 0.0 

gi | 479847 jpir | | S35527 DNA-directed DNA polymerase (EC 2.7.7... 1356 0.0 

gi | 18252545 | gb | AAL66314 . 1 | AF461357_2 polymerase [Hepatitis ... 1356 0.0 

gi | 1742906 | dbj | BAA09083 . 1 | DNA polymerase [Hepatitis B virus] 1355 0.0 

gi j 6009764 | dbj j BAA85049 . 1 | polymerase [Hepatitis B virus] >... 1355 0.0 

gi j 2627002 jdbj |BAA23449.1 | DNA polymerase [Hepatitis B virus] 1355 0.0 

gi | 6063455 jdbj |BAA85365 . 1 j DNA polymerase/reverse transcrip... 1355 0.0 

gi | 10441115 |gb|AAG16953 . 1 j AF182804_4 polymerase [Hepatitis ... 1354 0.0 

gi | 6009774 | dbj j BAA85057 . 1 | polymerase [Hepatitis B virus] 1353 0.0 

gi | 4490407 | emb | CAB38771 . 1 j P protein [Hepatitis B virus] 1353 0.0 

gi | 3582359 | dbj [BAA32913 . 1 j pol protein [Hepatitis B virus] 1353 0.0 

gi j 3582355 jdbj |BAA32874.l| pol protein [Hepatitis B virus] 1353 0.0 

gi j 12246980 | gb j AAG49677 . 1 j AF223957_3 polymerase [Hepatitis ... 1352 0.0 

gi | 16751307 j gb j AAL2594 7 . 1 j polymerase protein [Hepatitis B ... 1352 0.0 

gi | 3582375 |dbj |BAA32925 . 1 j pol protein [Hepatitis B virus] 1352 0.0 

gi j 15778340 | gb j AAL073 92 . 1 j AF411412_4 polymerase [Hepatitis ... 1352 0.0 

gi j 4206637 | gb | AAD11755 . 1 | DNA polymerase [Hepatitis B virus] 1352 0.0 

gi j 15425690 | dbj | BAB64319 . 1 | polymerase [Hepatitis B virus] 1352 0.0 

gi j 3551352 | dbj (BAA32902 . 1 | pol protein [Hepatitis B virus] 1352 0.0 

gi j 3582395 j dbj |BAA32963 . 1 j pol protein [Hepatitis B virus] 1352 0.0 

gi j 5114071 j gb|AAD40205 . 1 | AF090839_2 polymerase [Hepatitis B... 1352 0.0 

gi j 9082085 jgbj AAF82723 . 1 j AF233236_2 pol [Hepatitis B virus] 1352 0.0 

gi | 6983935 j gb j AAF34734 . 1 j AF160501_2 polymerase [Hepatitis B... 1351 0.0 

gi | 560094 | dbj j BAA04935 . 1 j DNA polymerase [Hepatitis B virus] 1351 0.0 

gi | 18032033 | gb | AAL49990 . 1 | polymerase [Hepatitis B virus] 1351 0.0 
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gi I 18146671 |dbj |BAB82392 . 1 1 polymerase [Hepatitis B virus] 1351 0.0 

gi|6006322 |dbj |BAA84819.l| polymerase protein [Hepatitis B ... 1350 0.0 

gi | 18252551 | gb j AAL663 19 . 1 j AF461358_3 polymerase [Hepatitis ... 1350 0.0 

gi | 7188649 |gb|AAF37828 . 1 | AF222322_2 polymerase [Hepatitis B... 1350 0.0 

gi | 12060441 | dbj |BAB20611.l| DNA polymerase [Hepatitis B virus] 1350 0.0 

gi | 18845085 j gb | AAL79545 . 1 | AF473543_4 P protein [Hepat itis B . . . 1350 0.0 

gi | 3551322 | dbj |BAA32878 . 1 j pol protein [Hepatitis B virus] 1350 0.0 

gi | 12246956 | gb j AAG4 9656 . 1 j AF223954_4 polymerase [Hepatitis ... 1350 0.0 

gi | 6063430 |dbj |BAA85349 . 1 j DNA polymerase/ reverse transcrip . . . 1350 0.0 

gi|2288872| dbj j BAA21665 . 1 j DNA polymerase [Hepatitis B virus] 1350 0.0 

gi j 1220111 jdbj |BAA04072 . 1 j DNA polymerase [Hepatitis B virus] 1349 0.0 

gi|9454168|gb|AAF87689.l| polymerase protein [Hepatitis B v... 1349 0.0 

gi j 18146683 | dbj | BAB82402 . 1 | polymerase [Hepatitis B virus] 1349 0.0 

gi j 3551278 | dbj |BAA32840.l| pol protein [Hepatitis B virus] 1349 0.0 

gi | 3551372 jdbj |BAA32939 . 1 | pol protein [Hepatitis B virus] 1349 0.0 

gi|l9849035|gb|AAL99437.l|AF405706_3 polymerase [Hepatitis ... 1349 0.0 

gi j 3551357 | db j |BAA32906. l| pol protein [Hepatitis B virus] 1349 0.0 

gi|l577832l|gb|AAL07377.l|AF411408_4 polymerase [Hepatitis ... 1348 0.0 

gi | 15072542 | gb | AAK81690 . 1 | polymerase protein [Hepatitis B ... 1348 0.0 

gi | 21624238 | dbj |BAC01109.l| polymerase protein [Hepatitis B... 1348 0.0 

gi j 12247012 j gb | AAG4 97 05 . 1 | AF22 3 961_3 polymerase [Hepatitis ... 1348 0.0 

gi j 5114086 |gb| AAD40217 . 1 | AF090842_2 polymerase [Hepatitis B... 1348 0.0 

gi | 3582407 | dbj | BAA32972 . 1 | pol protein [Hepatitis B virus] 1347 0.0 

gi j 15425698 |dbj |BAB64325 . 1 | polymerase [Hepatitis B virus] 1347 0.0 

gi | 18146665 | dbj |BAB82387 . 1 j polymerase [Hepatitis B virus] 1347 0.0 

gi j 23194252 j gb | AAN15 074 . 1 | P protein [Hepatitis B virus] 1347 0.0 

gi j 560079 |dbj |BAA04923 . 1 | DNA polymerase [Hepatitis B virus] 1347 0.0 

gi|l0443833 | gb | AAG17595 . 1 | AF24 14 10_3 polymerase [Hepatitis ... 1346 0.0 

gi j 13991870 jgbj AAK51537 . 1 |AF363962_2 polymerase [Hepatitis ... 1346 0.0 

gi | 4007054 | emb | CAA10426 . 1 | DNA polymerase [Hepatitis B virus] 1346 0.0 

gi | 3551362 jdbj |BAA32910.l| pol protein [Hepatitis B virus] 1346 0.0 

gi | 18146677 | dbj | BAB82397 . 1 | polymerase [Hepatitis B virus] 1346 0.0 

gi j 12246988 j gb | AAG49684 . 1 | AF223958_3 polymerase [Hepatitis ... 1346 0.0 

gi | 15211897 j emb | CAC51286 . 1 | polymerase [Hepatitis B virus] 1345 0.0 

gi j 18389989 j gb | AAL68823 . 1 | polymerase [Hepatitis B virus] 1345 0.0 

gi | 3582363 |dbj |BAA32916 . 1 | pol protein [Hepatitis B virus] 1345 0.0 

gi | 10441110 | gb | AAG16949 . 1 j AF182803_4 polymerase [Hepatitis ... 1345 0.0 

gi | 10443841 j gb | AAG17602 . 1 j AF241411_3 polymerase [Hepatitis ... 1345 0.0 

gi | 3551382 |dbj |BAA32947 . 1 | pol protein [Hepatitis B virus] 1345 0.0 

gi | 3582387 jdbj |BAA32950 . 1 | pol protein [Hepatitis B virus] 1344 0.0 

gi | 3551317 jdbj |BAA32871 . 1 | pol protein [Hepatitis B virus] 1344 0.0 

gi j 10441104 | gb |AAG16944 . 1 | AF182802_3 polymerase [Hepatitis ... 1343 0.0 

gi j 118866 | sp | P03159 |DPOL_HPBV2 P protein [Includes: DNA-dir... 1343 0.0 

gi j 15425694 | dbj | BAB64322 . 1 | polymerase [Hepatitis B virus] 1343 0.0 

gi j 4007049 | emb | CAA10422 . 1 | DNA polymerase [Hepatitis B virus] 1343 0.0 

gi j 29123239 | gb j AA062 97 1 . 1 j pol protein [Hepatitis B virus] 1343 0.0 

gi j 4007064 | emb j CAA10438 . 1 j DNA polymerase [Hepatitis B virus] 1342 0.0 

gi j 452623 | emb|CAA53358 . 1 | polymerase [Hepatitis B virus] 1342 0.0 

gi j 18252541 | gb | AAL66311 . 1 | AF458665_3 polymerase [Hepatitis ... 1342 0.0 

gi | 527443 | emb | CAA84791 . 1 | DNA polymerase [Hepatitis B virus] 1342 0.0 

gi | 15211890 | emb | CAC51280 . 1 | polymerase [Hepatitis B virus] 1342 0.0 

gi | 329617 |gb|AAA62812 .1 | DNA polymerase 1341 0.0 

gi j 4007079 | emb | CAA10454 . 1 | DNA polymerase [Hepatitis B virus] 1341 0.0 

gi | 9454173 jgb| AAF87693 . 1 | polymerase protein [Hepatitis B v... 1341 0.0 

gi | 452628 | emb j CAA53354 . 1 j polymerase [Hepatitis B virus] 1341 0.0 

gi | 3582367 | dbj | BAA32919 . 1 | pol protein [Hepatitis B virus] 1340 0.0 

gi j 5114066 jgb| AAD40201 . 1 | AF090838_2 polymerase [Hepatitis B... 1340 0.0 

gi j 15419860 | gb | AAK97203 . 1 | AF297625_3 polymerase [Hepatitis ... 1340 0.0 

gi j 4490412 | emb | CAB38775 . 1 j P protein [Hepatitis B virus] 1340 0.0 

gi jl8252566|gbjAAL66331.ljAF461361_3 polymerase [Hepatitis ... 1340 0.0 



382 



4007059|emb|CAA10430.l| DNA polymerase [Hepatitis B virus] 
5114081 |gb|AAD40213 . 1 | AF090841_2 polymerase [Hepatitis B... 
3582371 | dbj |BAA32922.l| pol protein [Hepatitis B virus] 
12247003 |gb|AAG49697 . 1 j AF223960_4 polymerase [Hepatitis . . . 
4033548 | emb | CAA10450 . 1 | DNA polymerase [Hepatitis B virus] 
3892581 | emb j CAA09962 . 1 | polymerase [Hepatitis B virus] 
5114076 |gb|AAD40209. 1 | AF090840_2 polymerase [Hepatitis B... 
12060436 | dbj | BAB20607 . 1 | DNA polymerase [Hepatitis B virus] 
118868 | sp | P17100 |DPOL_HPBV9 P protein [Includes: DNA-dir... 
27466434 |gb|AA012555 . 1 | polymerase [Hepatitis B virus] 
3582399 | dbj | BAA32966 . 1 | pol protein [Hepatitis B virus] 
3551273 | dbj |BAA32836 . 1 j pol protein [Hepatitis B virus] 

polymerase [synthetic construct] . . . 
pol protein [Hepatitis B virus] 
15419845 | gb | AAK97191 . 1 | AF297622_3 polymerase [Hepatitis . 
118870 | sp|P17393 |DPOL_HPBVI P protein [Includes: DNA-dir. 
3551377 | dbj | BAA32943 . 1 | pol protein [Hepatitis B virus] 
10443825 |gb| AAG17588 . 1 | AF241409_3 polymerase [Hepatitis . 
10443 817 jgbj AAG17581 . 1 | AF2414 0 8_3 polymerase [Hepatitis . 
29124889|gb|AA063519.l| pol protein [Hepatitis B virus] 
399401 | sp | P31870 |DPOL_HPBVM P protein [Includes: DNA-dir. 



142 85168 |gb j AAK58873 . 1 j 
3582 3 91 | dbj |BAA3 2 953 . 1 | 



6063445 | dbj | BAA85339 . 1 | 
1956807 8 | gb j AAL8 9566 . 1 j 
2 74 6642 6 jgbj AA012 54 8 . 1 j 
22655601 jgbj AAN04 12 8 . 1 | 
81613 69|gb|AAA69721.2 | 
1044112 0 |gb| AAG16 95 7 . 1 | 



DNA polymerase/reverse transcrip. 
polymerase [Hepatitis B virus] 
polymerase [Hepatitis B virus] 
polymerase [Hepatitis B virus] 
polymerase [Hepatitis B virus] 
AF182805_4 polymerase [Hepatitis . 



10443809 |gb| AAG17574 . 1 | AF241407_3 polymerase [Hepatitis 
18146689 j dbj | BAB82407 . 1 | polymerase [Hepatitis B virus] 



4007 06 9 | emb|CAA104 4 2 . 1 
1803170 9 | gb | AAK5 7744 . 1 
182 52561 jgbj AAL663 2 7 . 1 
6 959503 |gb| AAF3 3121. 1 | 
2 6224721 | gb | AAN76318 . 1 
4 007 074 | emb j CAA10446 . 1 
18031714 |gbjAAK57745.1 
7434791 |pirj | S67505 
15419855 |gb j AAK97199 
7434793|pirj |T13468 
43232 05 |gb| AAD162 5 7 



12060194 | dbj |BAB2 04 51.l| 
2319434 7 j gb | AAN15122 . 1 | 
2 015122 8 |gb|AAM12 94 5.l| 
23 88454 7 j gb j AAN4 000 9 . 1 j 
21431681 jgbj AAM534 14 . 1 
3551337 | dbj jBAA3 2 8 90.1 
5019933 |gb| AAD3 7 919. 1 | 
1541984 0 |gb| AAK97187 . 1 
600633l|dbj jBAA84825.1 
19568073 |gbjAAIi8 95 69.l| 



DNA polymerase [Hepatitis B virus] 
polymerase [Hepatitis B virus] 
AF461360__3 polymerase [Hepatitis . . 
polymerase protein [orangutan hep., 
polymerase [Hepatitis B virus] 
.lj DNA polymerase [Hepatitis B virus] 
.lj polymerase [Hepatitis B virus] 
DNA-directed DNA polymerase (EC 2.7. . . 
. 1 | AF2 97624_3 polymerase [Hepatitis .. 
DNA-directed DNA polymerase (EC 2.7. . . 
l| polymerase [Hepatitis B virus] 



DNA polymerase [Hepatitis B virus] 
polymerase [Hepatitis B virus] 
DNA polymerase/reverse transcrip. . . 
pol protein [Hepatitis B virus] 
U87747_3 DNA polymerase/reverse t. . . 
pol protein [Hepatitis B virus] 
P protein [Hepatitis B virus] 
AF297621_3 polymerase [Hepatitis . . . 
polymerase protein [Hepatitis B ... 
polymerase [Hepatitis B virus] 



29124918|gb|AA063539.l| pol protein [Hepatitis B virus] 
329630 | gb | AAA45483 . 1 | P protein [Hepatitis B virus] 
15778331 |gb| AAL07385 . 1 | AF411410_4 polymerase [Hepatitis . . . 
6566410 | dbj j BAA88275 . 1 | P protein [Hepatitis B virus] 
4490397 | emb j CAB38763 . 1 | P protein [Hepatitis B virus] 
12060187 | dbj |BAB20445.l| DNA polymerase [Hepatitis B virus] 
6063450 | dbj | BAA85343 . 1 | DNA polymerase/reverse transcrip... 
118877 | sp | P0 3155 | DPOL_HPBVZ P protein [Includes: DNA-dir... 
29124883 |gb|AA063514 . 1 | pol protein [Hepatitis B virus] 
4033543 | emb j CAA10434 . 1 j DNA polymerase [Hepatitis B virus] 
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6692525 |gb|AAF24693 . 1 | polymerase [Hepatitis B virus] 
6692559 j gb j AAF24 72 7 . 1 j polymerase [Hepatitis B virus] 
23194340 |gb|AAN15116.1 | polymerase [Hepatitis B virus] 
560064 |dbj |BAA04911. 1 | DNA polymerase [Hepatitis B virus] 
29124898 |gb | AA063526 . 1 | pol protein [Hepatitis B virus] 
29124927 jgb | AA063545 . 1 | pol protein [Hepatitis B virus] 
6692566 |gb|AAF24734 . 1 | polymerase [Hepatitis B virus] 
6692553 j gb j AAF2472 1 . 1 j polymerase [Hepatitis B virus] 
6692518 |gb|AAF24686.l| polymerase [Hepatitis B virus] >g. 
1359702 j emb | CAA66444 . 1 | polymerase [Hepatitis B virus] >. 
29124867|gb|AAO63501.l| pol protein [Hepatitis B virus] 
29124872 jgb j AAO63505 . 1 | pol protein [Hepatitis B virus] . 
27466479|gb|AA012576.l| polymerase [Hepatitis B virus] 
6692546 | gb | AAF24 714 . 1 | polymerase [Hepatitis B virus] 
3551312 jdbj |BAA32867.l| pol protein [Hepatitis B virus] 
27466487 | gb j AA012611 . 1 | polymerase [Hepatitis B virus] 
118871 | sp | P17394 | DPOL_HPBVJ P protein [Includes: DNA-dir. 
9454473 | gb | AAF87 83 3 . 1 | AF2 82 917_3 DNA polymerse [Hepatiti . 
19224214 | gb | AAL86445 . 1 | AF479684_3 P gene product [Hepati . 
6692572 | gb | AAF24740 . 1 | polymerase [Hepatitis B virus] 
3551297 jdbj | BAA32855.1 | pol protein [Hepatitis B virus] 
3551327 jdbj jBAA32882.lj pol protein [Hepatitis B virus] 
1359695 j emb j CAA66434 . 1 j polymerase [Hepatitis B virus] 
3551367 jdbj [bAA32932.1 j pol protein [Hepatitis B virus] 
118873 | sp | P17395 |DPOL_HPBVO P protein [Includes: DNA-dir. 
29124862 | gb | AA0634 97 . 1 | pol protein [Hepatitis B virus] 
18621110 j emb | CAC87028 . 1 | polymerase [Hepatitis B virus] 
3582403 |dbj |BAA32969.l| pol protein [Hepatitis B virus] 
27261550 |gb jAAN85925 . 1 j DNA polymerase [Hepatitis B viru. 
1914703 | emb jcAA66699 . 1 j polymerase [Hepatitis B virus] 
4323200 j gb | AAD16253 . 1 | polymerase [Hepatitis B virus] 
6573293 j dbj | BAA88291 . 1 | P protein [Hepatitis B virus] 
6006341 j dbj j BAA84833 . 1 j polymerase protein [Hepatitis B . 
6566440 | dbj j BAA88286 . 1 j P protein [Hepatitis B virus] 
560059 | dbj | BAA04907 . 1 | DNA polymerase [Hepatitis B virus] 
14334410 | gb | AAK59391 . 1 | polymerase [Hepatitis B virus] 
5019954 | gb | AAD37936 . 1 | P protein [Hepatitis B virus] 
16117323 | dbj | BAB69785 . 1 | polymerase [Hepatitis B virus] 
7434792 |pir | |T13473 DNA-directed DNA polymerase (EC 2.7.. 
5019965 j gb | AAD37945 . 1 | P protein [Hepatitis B virus] 
29124908 |gb | AA063533 . 1 | pol protein [Hepatitis B virus] 
6566428 | dbj j BAA88281 . 1 j P protein [Hepatitis B virus] 
29124894 | gb jAA063523 . 1 j pol protein [Hepatitis B virus] 
22135730 j gb jAAM09065 . 1 j polymerase [Hepatitis B virus] 
560069 | dbj | BAA04915 . 1 | DNA polymerase [Hepatitis B virus] 
15 419850 |gb| AAK97195 .1 | AF297623_3 polymerase [Hepatitis . 
9634217 | ref j NP_037757 . 1 | polymerase protein [orangutan h. 
16117333 | dbj | BAB69793 . 1 j polymerase [Hepatitis B virus] 
9971630 | dbj | BAB12582 . 1 | polymerase protein [Hepatitis B . 
27466450 | gb jAA012569 . 1 j polymerase [Hepatitis B virus] 
12 24 7 03 6 j gb j AAG4 972 6 . 1 j AF22 3 964_3 polymerase [Hepatitis . 
12 24 7 02 8 jgb j AAG4 9719. 1 j AF22 3 963_3 polymerase [Hepatitis . 
5019945 |gb | AAD37929 . 1 | P protein [Hepatitis B virus] 
18146701 | dbj | BAB82417 . 1 | polymerase [Hepatitis B virus] 
12 24 7 02 0 jgb | AAG4 9712 . 1 1 AF223 962_3 polymerase [Hepatitis . 
5019981 |gb| AAD37958 . 1 | P protein [Hepatitis B virus] 
3892582 j emb | CAA53343 . 1 | polymerase [Hepatitis B virus] 
27466442 | gb j AA012562 . 1 j polymerase [Hepatitis B virus] 
22135715 jgb jAAM09053 . 1 j polymerase [Hepatitis B virus] 
12 24 7 044 jgb j AAG4 973 3 . 1 1 AF22 3 965_3 polymerase [Hepatitis . 
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2213572 5 | gb | AAM09061. 1 | 
111918 8 0 jdbj |BAB17 962 . 1 



polymerase [Hepatitis B virus] 
| polymerase [Hepatitis B virus] 
3551392 | dbj | BAA32961 . 1 | pol protein [Hepatitis B virus] 
6006336 | dbj | BAA84829 . 1 | polymerase protein [Hepatitis B 
2627021 | dbj | BAA23467 . 1 | DNA polymerase [Hepatitis B virus] 
2627015 jdbj | BAA23461.1 j DNA polymerase [Hepatitis B virus] 
16117328 |dbj |BAB69789. 1 | polymerase [Hepatitis B virus] 
AAM09069.1] polymerase [Hepatitis B virus] 
AAK62976 . 1 | AF384372_2 polymerase [Hepatitis 



22135735 | gb 
14485226 j gb 
3551288 | dbj 



1119196 0 | dbj |BAB18 032 . 1 | 
111918 8 8 jdbj |BAB17 969. 1 j 
1119184 0 | dbj |BAB1792 7 . 1 j 
1119192 0 jdbj |BAB17997 . 1 | 
11191904 | dbj |BAB17983 . 1 j 
11191952 | dbj |BAB18 02 5 . 1 j 



BAA32848.l| pol protein [Hepatitis B virus] 
polymerase [Hepatitis B virus] 
polymerase [Hepatitis B virus] . . 
polymerase [Hepatitis B virus] . . 
polymerase [Hepatitis B virus] 
polymerase [Hepatitis B virus] 
polymerase [Hepatitis B virus] 
1169410 | sp | Q05486 | DPOL_HPBVT P protein [Includes: DNA-di . . 
22135705 |gb| AAM09045.1 | polymerase [Hepatitis B virus] 
452633 | emb | CAA53350 . 1 | polymerase [Hepatitis B virus] 
18146695 | dbj |BAB82412 . 1 | polymerase [Hepatitis B virus] 
22135710 |gb|AAM09049.1 | polymerase [Hepatitis B virus] 
11191864 j dbj |BAB17948 . 1 | polymerase [Hepatitis B virus] 
59451 | emb | CAA48354 . 1 | HBV polymerase [Hepatitis B virus] 
11191848 | dbj | BAB17934 . 1 | polymerase [Hepatitis B virus] .. 
22135700 |gb|AAM09041.1 | polymerase [Hepatitis B virus] 

P protein [Hepatitis B virus] 

polymerase [Hepatitis B virus] 
P protein [Hepatitis B virus] 
polymerase [Hepatitis B virus] 
polymerase [Hepatitis B virus] 
P protein [Hepatitis B virus] 
polymerase [Hepatitis B virus] 
pol protein [Hepatitis B virus] 
polymerase [Hepatitis B virus] 
polymerase [Hepatitis B virus] 
18252 571 | gb | AAL663 35 . 1 | AF4 61362_3 polymerase [Hepatitis . . 
27466511 j gb j AA012597 . 1 j polymerase [Hepatitis B virus] 
27466457 | gb j AA012698 . 1 j polymerase [Hepatitis B virus] 
15211905 j emb | CAC51293 . 1 | polymerase [Hepatitis B virus] 
399402 | sp|Q02314 |DPOL_HPBVP P protein [Includes: DNA-dir.. 
1914708 | emb | CAA66684 . 1 | polymerase [Hepatitis B virus] 
27466503 | gb | AA012583 . 1 | polymerase [Hepatitis B virus] 
118867 | sp| P12933 |DPOL_HPBV4 P protein [Includes: DNA-dir.. 
4468850 | emb | CAB38229 . 1 | polymerase [Hepatitis B virus] 
1914719 j emb | CAA66694 . 1 j polymerase [Hepatitis B virus] 
9630375 j ref |NP_046799 . 1 | polymerase [woolly monkey hepat . . 
1185115 | emb j CAA51254 . 1 | DNA polymerase [Hepatitis B virus] 
20800461 | gb j AAM28642 . 1 | U87746_4 DNA polymerase/reverse t.. 
21326585 | ref |NP_647604 . 1 | P gene product (AA 304-843); c. 
4377612 | emb | CAA53339 . 1 | polymerase [Hepatitis B virus] 
4377613 | emb |CAA53338.l| polymerase [Hepatitis B virus] 
1549226 | dbj |BAA04073 . 1 j ORF [Hepatitis B virus] 
9454414 jgb|AAF87797.l| polymerase [Hepatitis B virus] 
1550614 jdbj | BAA04075 . 1 | ORF [Hepatitis B virus] 
59409 | emb | CAA32399. 1 | DNA polymerase [Hepatitis B virus] 
118894 | sp| P03160 |DPOL_WHVl P protein [Includes: DNA-dire.. 
9626716 | ref |NP_040994 . 1 | A protein [Ground squirrel hepa . . 
22256032 | ref |NP_671813 . 1 | DNA polymerase [Woodchuck hepa.. 
15637595 | gb | AAL04547 . 1 | AF410859_1 polymerase [Woodchuck . . 
15637587 | gb | AAL04543 . 1 |AF410855_1 type II mutant polymer.. 



5019976 |gb| AAD3 7 954 . 1 | 
2213 572 0 |gb| AAM0 9 0 57 . 1 | 
501993 9 |gb| AAD3 7 924 . 1 | 
1914697 | emb | CAA66674 . 1 | 
1914691 | emb [ CAA66679 . 1 j 
5019970 |gb| AAD3 7 94 9 . 1 | 
1542 5702 | dbj (BAB64 32 8 . 1 | 
2 9124 905 |gb|AA063531.1 | 
2 7466464 jgbj AAO12 7 04 . 1 | 
2 7466471 |gb| AAO12 710 . 1 | 
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118895 | sp| P12899 |DPOL_WHV59 P protein [Includes: DNA-dir. 
15637597 | gb | AAL0454 8 . 1 |AF410860_1 polymerase [Woodchuck . 
1563 75 99 j gb j AAL0454 9 . 1 j AF4 10861__1 polymerase [Woodchuck . 
15637593 jgb | AAL04546 . 1 j AF410858_1 defective polymerase [. 
118898 | sp | P17396 |DP0L_WHV8I P protein [Includes: DNA-dir. 
15637591 |gb [AAL04545 . 1 | AF410857_1 type I mutant polymer a . 
15637589 | gb j AAL04544 . 1 j AF410856_1 type IV mutant polymer. 
118897 | sp | P06275 |DPOL_WHV8 P protein [Includes: DNA-dire. 
3582379 |dbj [BAA32928 . 1 | pol protein [Hepatitis B virus] 
9885813 |gb|AAG01539. 1 | AF291830_2 polymerase [Hepatitis B. 
118875 | sp | P0 315 8 | DPOL_HPBVW DNA polymerase 

9628830 | ref |NP_043864 . 1 | polymerase [Arctic ground squir. 
8926931 jdbj |BAA98025 . 1 | pol protein [Hepatitis B virus] 

.lj pol protein [Hepatitis B virus] 
.l| pol protein [Hepatitis B virus] 
.lj pol protein [Hepatitis B virus] 



8 926928 | db j |BAA98023 
8926925 jdbj |BAA98021 
8 92 6 934 jdbj |BAA9802 7 



13 34 5 982 |gb|AAK1953 8 . 1 | AF3 35734_2 

12 083172 jgbj AAG4 8743 . 1 j AF32 9861_2 

13 34 5 97 9 jgb j AAK1953 6 . 1 j AF3 3 573 3_2 
12 083181 jgb j AAG4 874 9 . 1 j AF32 9864_2 
12 0 83178 jgb j AAG4 8747 . 1 j AF32 9863_2 
12 0 83163 jgb j AAG4 8737 . 1 j AF32 985 8_1 

12 083167 jgb j AAG4 874 0 . 1 j AF32 985 9_2 

13 345988 jgb j AAK19542 . 1 j AF3 3 573 6_2 
13345 985 jgb j AAK1954 0 . 1 j AF3 3 573 5_2 

2 982 33 9 |gb| AAC063 61. 1 | 

3 3615 9 |gb | AAA4 67 74 . 1 | 



polymerase 
polymerase 
polymerase 
polymerase 
polymerase 
polymerase 
polymerase 
polymerase 



[Hepatitis 
[Hepatitis 
[Hepatitis 
[Hepatitis 
[Hepatitis 
[Hepatitis 
[Hepatitis 
[Hepatitis 
[Hepatitis 



polymerase 
DNA polymerase [Hepatitis B virus] 
polymerase protein 



118899 | sp | P11292 |DPOL_WHVW6 P protein 
225532 jprf | | 1305266C gene P 
11075 86 | emb jcAA568 92 
11075 7 9 | emb jcAA56878 
118 5116 j emb jcAA512 55 
5 9414 | emb | CAA3 24 05 . 1 



[Includes: DNA-dir. 



l| polymerase [Hepatitis B virus] 
lj polymerase [Hepatitis B virus] 
lj HBsAg [Hepatitis B virus] 

DNA polymerase [Hepatitis B virus] 



DNA polyme . 
B virus] 
virus] 
B virus] 
B virus] 
B virus] 



21326589 | ref | NP_647608 . 1 | P gene product, put 
1321828 | emb | CAA96556 . 1 | polymerase [Hepatitis 
5019960 j gb | AAD37941 . 1 | P protein [Hepatitis B 
329652 | gb | AAA69719 . 1 | coat protein [Hepatitis 
329651 jgb jAAA69720 . 1 j coat protein [Hepatitis 
27466495 | gb | AAO12590 . 1 | polymerase [Hepatitis 
21218028 j dbj | BAB96528 . 1 | large S protein [Hepatitis B vi 
1321832|emb|CAA96561.l| polymerase [Hepatitis B virus] 

ljAF460225_l polymerase [Hepatitis 
1 | AF460224__1 
1 | AF460226_1 
1 |AF460229_1 
1 AF460228 1 



274 50190 |gb| AA014 552 
274 5018 8 |gb|AA014 551 
27450192 |gb|AA014553 
2 7450198 jgbj AA014556 
2 7450196 jgb j AA014555 

2 74 50194 jgb j AA014 554 . 1 | AF4 602 2 7_1 
2 74 502 0 0 jgb j AA014557 . 1 j AF4 602 30_1 

2 74 502 02 jgb j AA014 558 . 1 j AF4 60231_1 

3 32 8370 | gb | AAC2 6832 .1 | 
233 80174 |gb| AAM83 022 . 1 | 
233 800 81 jgb j AAM82 96 0 . 1 j 
23 3 80171 jgb j AAM83 02 0 . 1 j 
23380180 jgb j AAM83 02 6 . 1 j 
2338 017 7 jgb j AAM83 024 . 1 j 
23 38 00 72 jgbj AAM82 954 . 1 j 
2 33 800 84 jgb j AAM82 962 . 1 j 
23380078 jgb j AAM82 95 8 . 1 j 
233 80 0 66 j gb j AAM82 950 . 1 j 



[Hepatitis 
[Hepatitis 
[Hepatitis 
[Hepatitis 
[Hepatitis 
[Hepatitis 
[Hepatitis 



233 80111 jgbj AAM82 980. 1 | 
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polymerase 
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DNA polymerase [Hepatitis B virus] 
polymerase [Hepatitis B virus] 
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Query= gi | 93080 | pir | |S20757 DNA-directed DNA polymerase (EC 
2.7.7.7) - hepatitis B virus (subtype ayw, patient E) 

(832 letters) 
cutoff = 3e-88 

Database: All non-redundant GenBank CDS 
translations+PDB+SwissProt+PIR+PRF 

1,376,942 sequences; 442,405,847 total letters 

BLASTP 2.2.5 (Nov-16-2002) (Altschul, S.F., et al., "Gapped BLAST and PSI-BLAST: a new 
generation of protein database search programs", Nucleic Acids Res. 25:3389-3402 (1997)) against 
HBV subtype sequence S20757, cutoff = 3e-88 (to select human sequences). 
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Table 21: CLUSTALW alignment of 19 HBV polymerase sequences 



10 20 30 40 50 60 

l I l l I l 

1686 JDVLKS MPLSYQHFRKLLLLDDGTEAGPLEEELPRLADADLNRRVAEDLNLGNLNVSIPWTHKVGN 

1687 JDVLVD MPLSYQHFRKLLLLDDGTEAGPLEEELPRLADADLHRRVAEDLNLGNLNVSIPWTHKVGNSI 

1688 JDVL J3 MPLS YQHFRKLLLLDD - - EAGPLEEELPRLADEGLNRRVAEDLNLGNLNVS I PWTHKVGN 

1679 S717 8 5 MPLS YQHFRKLLLLDD - -EAGPLEEELPRLADEDLNRRVAEDLNLGNLNVS I PWTHKVGN 

1680 S47406 MPLSYQHFRRLLLLDD- -EAGPLEEELPRLADEDLNRRVAEDLNLGNLNVS I PWTHKVGN 

1681 JDVLA1 MPLSYQHFRRLLLLDD - - EAGPLEEELPRLADEGLNRHVAEELNLGNLNVS I PWTHKVGN 

1682 S20752 MPLSYQHFRRLLLLDD- -EAGPLEEELPRLADEGLNRRVAEDLNLGNLNVS I PWTHKVGN 

1693 S675 0 5 MPLSCPHFRKLLLLDE - - EAGPLEEELPRLADEGLNRRVAEDLNLQLPNVS I PWTHKVGN 

1694 JQ22 2 9 MPLS YPHFRKLLLLDD - - EAGPLEEELPRLADEDLNRRVAADLNLQLPNVS I PWTHKVGN 

1695 UNK_494016 

1696 UNK_4 94 017 

1697 UNK_4 94 015 MPLS YQHFRKLLLLDD - - EAGPLEEELPRLADEGLNRRVAEDLNLGNLNVS I PWTHKVGN 

1698 UNK_494018 MPLS YQHFRKLLLLDD- -EAGPLEEELPRLADEGLNRRVAEDLNLGNLNVS I PWTHKVGN 

1699 JDVLVS MPLS YQHFRKLLLLDD- -EAGPLEEELPRLADEDLNRRVAEDLNLGNLNVS I PWTHKVGN 

1700 JDVLVR MPLS YQHFRKLLLLDD- -EAGPLEEELPRLADEGLNRRVAEDLNLGNLNVS I PWTHKVGN 

1701 T13468 MPLS YQHFRKLLLLDD- -EAGPLEEELPRLADEGLNRRVAEDLNLGNLNVS I PWTHKVGN 

1702 T134 73 MPLS YQHFRKLLLLDD- -EAGPLEEELPRLADEDLNRRVAEDLNLGNLNVNI PWTHKVGN 

1703 S4 34 91 MPLSYQHFRKLLLLDN- -EAGPLEEELPRLADEDLNRRVAEDLNLGNLNVS I PWTHKVGN 

1704 S3 5 52 7 MPLS YQHFRKLLLLDD- -EAGPLEEELPRLADEGLNRRVAEDLNLGNLNVS I PWTHKVGN 

Prim . cons . MPLS YQHFRKLLLLDDGTEAGPLEEELPRLADEGLNRRVAEDLNLGNLNVS I PWTHKVGN 



JDVLKS 

JDVLVD 

JDVLJ3 

S71785 

S47406 

JDVLA1 

S20752 

S67505 

JQ2229 

UNK_494016 

UNK_494017 

UNK_494015 

UNK_494018 

JDVLVS 

JDVLVR 

T13468 

T13473 

S43491 

S35527 



70 80 90 100 110 120 

I I I I I I 

FTGL YS S TAP I FNPEWQTPS FPKIHLQED I INRCQQFVGPLTVNE KRRLKL IMPARF YPT 

FTGL YS STVP I FNPEWQTPS FPKIHLQED I INRCQQFVGPLTVNEKRRLKL IMPARF YPT 

FTGL YS S TVPS FNPQWQTPS FPD IHLQED I INKCKQFVGPLTVNE KRRLKL I M PAR F YPN 

FTGLYSSTVPVFNPHWKTPSFPNIHLHQDIIKKCEQFVGPLTVNEKRRLQLIMPARFYPN 

FTGLYSSTVPVFNPHWKTPSFPNIHLRQDIIKKCEQFVGPLTVNEKRRLQLIMPARFYPK 

FTGL YS STVPVFNPHWKTPS FPNIHLHQD 1 1 KKCEQFVGPLTVNEKRRLQL IMPARF YPK 

FTGF YS STVPVFNPHWETPS FPNIHLHQD 1 1 KKCEQFVGPLTVNEKRRLQL IMPARF YPK 

FTGL YS STVPVFNPKWQTPS FPD IHLHQD I INKCEQFVGPLTVNEKRRLKL 1 1 AARF YPN 

FTGL YS STVPAFNPNWSTPS FPD I HLHQDL I S KCEQFVGPLTKNELRRLKLVMPARF YPK 



FTGLYSSTVPVFNPDWKTPSFPHIHLQEDIINRCQQYVGPLTVNEKRRLKLIMPARFYPN 
FTGL YS STVP VFNPDWKTPSFPH IHLQED I INRCQQYVGPLTVNEKRRLKL IMPARF YPN 
FTGL YS STVP VFNPEWQTPSFPH IHLQED I INRCQQYVGPLTVNE KRRLKL IMPARF YPK 
FTGLYS STVPVFNPEWQTPS FPHIHLQED I INRCQQYVGPLTVTSTE KRRLKL IMPARFYPN 
FTGLYSSTVPVFNPEWQTPS FPNIHLQED I INRCQQYVGPLTVNEKRRLKL IMPARFYPN 
FTGLYS STVPVFNPEWQTPS FPHIHLQED I INRCQQYVGPLTVNEKRRLKL IMPARF YPN 
FTGLYS STVPVFNPEWKTPS FPNIHLQED I IDRCQQYVGPLTVNEKRRLKL IMPARFYPN 
FTGLYS STVPVFNPECQTPSFPNIHLQEDIINRCQQYVGPLTVNEKRRLICL IMPARFYPN 



Prim. cons , 



FTGLYS STVPVFNPEWQTPS FPNIHLQEDI INRCQQFVGPLTVNEKRRLKL IMPARFYPN 



JDVLKS 
JDVLVD 
JDVL J 3 
S71785 
S47406 
JDVLA1 
S20752 
S67505 



130 140 150 160 170 180 

I I I I I I 

HTKYLPLDKGIKPYYPDQWNHYFQTRHYLHTLWKAGILYKRETTRSASFCGSPYSWEQE 
HTKYLPLDKG I KP YYPDQWNHYFQTRHYLHTLWKAG I LYKRETTRS ASFCGS P YS WEQE 
VTKYLPLDKG I KP Y YPEHWNHYFQTRHYLHTLWKAG I LYKRETTRS AS FCGS P YS WEQE 
VTKYLPLDKGIKPYYPEHLVNHYFQTRHYLHTLWKAGILYKRETTRSASFCGSPYSWEQE 
VTKYLPLDKG IKPYYPEHLVNHYFQTRHYLHTLWKAGI LYKRETTHS ASFCGS PYS WEQE 
VTKYLPLDKGI KP YYPEHLVNHYFQTRHYLHTLWKAGVLYKRETTHS AS FCGS PYS WEQE 
VTKYLPLDKGI KP YYPEHLVNHYFQTRHYLHTLWKAG I LYKRETTHS AS FCGS PYS WEQD 
APKYLPLDKGIKPYYPEHWNHYFQTRHYLHILWKAGILYKRETTRSASFCGSPYSWEQE 
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JQ2229 

UTSTK_494016 

UNK_494017 

UNK_494015 

UNK_494018 

JDVLVS 

JDVLVR 

T13468 

T13473 

S43491 

S35527 

Prim. cons . 



JDVLKS 

JDVLVD 

JDVLJ3 

S71785 

S47406 

JDVLA1 

S20752 

S67505 

JQ2229 

UNK_494016 

UNK_494017 

UNK_494015 

UNK_494018 

JDVLVS 

JDVLVR 

T13468 

T13473 

S43491 

S35527 

Prim. cons . 



JDVLKS 

JDVLVD 

JDVLJ3 

S71785 

S47406 

JDVLA1 

S20752 

S67505 

JQ2229 

UNK_494016 

UNK_494017 

UNK_494015 

UNK_494018 

JDVLVS 

JDVLVR 

T13468 

T13473 

S43491 

S35527 



VTKYFPMDKGIKPYYPEHAVNHYFKTRHYLHTLWKAGILYKRESTRSASFCGSPYSWEQE 



LTKYLPLDKG I KP Y YPE YAVNH YFKTRH YLHTLWKAG I L YKRETTRS AS FCGS PYSWEQE 
LTKYLPLDKG I KP Y YPE YAVNHYFKTRHYLHTLWKAGI L YKRETTRS AS FCGS P YS WEQE 
LTKYLPLDKG I KPY YPEHAVNHYFKTRHYLHTLWKAGI L YKRETTRS AS FCGS PYSWEQE 
LTKYLPLDKG I KP YYPEHAVNH YFKTRH YLHTLWKAG I L YKRETTRS AS FCGS PYSWEQE 
LTKYLPLDKGIKPYYPEHAVNHYFKTRHYLHTLWKAGILYKRETTRSAS FCGS PYSWEQE 
LTKYLPLDKGIKPYYPEHAVNHYFKTRHYLHTLWKAGILYKRETTRSAS FCGS PYSWEQE 
LTKYLPLDKG I KP YYPEHAVNH YFQTRH YLHTLWKAG I L YKRETTRS AS FCGS PYSWEQE 
LTKYLPLDKG I KPY YPEHAVNHYFKTRH YLHTLWKAG I L YKRETTRS AS FCGS PYSWEQE 



LTKYLPLDKG I KPYYPEHAVNHYFQTRHYLHTLWKAG I LYKRETTRSAS FCGS PYSWEQE 



190 200 210 220 230 240 

I I I I I I 

LQHGRLVIKTSQRHGDESFCSQPSGILSRSSVGPCIRSQLKQSRLGLQPHQGPLASSQPG 

LQHGRLVIKTSQRHGDESFCSQSSGILSRSSVGPCIRSQLKQSRLGLQPRQGRLASSQPS 

LQHGRLVLQTS TRHGDKS FRPQS SG I LS RS PVGPC I QSQLRQS RLGPQPTQGQLAGLQQG 

LQHG AESFHQQSSGILSRPPVGSSLQSKHRKSRLGLQSQQGHLARRQQG 

LQHG AESFHQQSSGILSRPPVGSSLQSKHSKSRLGLQSQQGHLARRQQG 

LQHG AESFHQQSSGILSRPPVGSSLQSKHCKSRLGLQSQQGLLARRQQG 

LQHG AESIHQQSSGILSRPPVGSSLQSKHRKSRLGLQSQQGHLARRQQG 

LQHG AEPVCQQSLGILPRASVGSPVQSQLKQSRLGLQSQQRQLARSHQG 

LQHGSTSLNDTKRHGTESLCAQSSGILSRPSAGSAIQSKFQQSRLGLQHKQGQLANGKQG 



LQHGRLVFQTSTRHGDESFCSQSSGILSRSPVGPCVRSQLKQSRLGLQPQQGSLARGKSG 
LQHGRLVFQTSTRHGDESFCSQSSGILSRSPVGPCVRSQLKQSRLGLQPQQGSLARGKSG 
LQHGRLVFQTSTRHGDESFCSQSSGILSRSPVGPCVRSQLKQSRLGLQPQQGSLARGKSG 
LQHGRLVFQTSTRHGDESFCSQSSGILSRSPVGPCVRSQLKQSRLGLQPQQGSMARGKSG 
LQHGRLVFQTSTRHGDESFCSQSSGILSRSPVGPGVRSQLKQSRLGLQPQQGSLARGKSG 
LQHGRLVFQTSTRHGDKSFCSQSSGILSRSPVGPCVRSQLKQSRLGLQPQQGSLARGQSG 
LQHGRLVFQTSTRHGDESFCSQSSGILSRSPVGPCVRSQLKQSRLGLQPQQGSLARGKAG 
LQHGRLVFQTSTRHGDESFCSQSSGILSRSPVGPCVRSQLKQSRLGLQPQQGSLARRNQG 

LQHGRLVFQTSTRHGDESFCSQSSGILSRSPVGPCVRSQLKQSRLGLQPQQGSLARGQQG 

250 260 270 280 290 300 

I I I I I I 

RSGSIRARVHPSTRRCFGVEPSGSGHVDPSVNNSSSCLRQSAVRKAAYSHLSTSKRQSSS 

RSGSIRAKAHPSTRRYFGVEPSGSGHIDHSVNNSSSCLHQSAVRKAAYSHLSTSKRQSSS 

GSGS IRAG IHSTPWGTVGVEPS S SGHTHNCANS S S S CLHQS AVRKEAYS PVSTS KRHS S S 

RSWSIRAGIHPTARRPFGVEPSGSGHNTNLASKSASCIYQSPVRKAAYPAVSTFEKHSSS 

RSWSIRAGIHPTARRPFGVEPSGSGHNTNLASKSASCLYQSPVRKAAYPAVSTFEKHSSS 

RSWSIRAGIHPTARRPFGVEPSGSGHTTNLASKSASCLHQSPVRKATYPSVSTFEKHSSS 

WSWSIRAGTHPTARRPFGVEPSGSGHTTHRASKSASCLYQSPDRKATYPSVSTFERHSSS 

RSGSIRARVHSTTRRSFRVELSGSGSNHNIASTSSSCRHQSAVRETAYSHLSTVERHSSS 

RSGRLRSRVHTPTRWPAGVEPSSTRCVNNLASRSASCFHQSAVREKANPSLSTSKRHTST 



RSGSIWSRVHPTTRRPFGVEPSGSGHIDNTASSTSSCLHQSAVRKTAYSHLSTSKRQSSS 
RSGSIWSRVHPTTRRPFGVEPSGSGHIDNTASSTSSCLHQSAVRKTAYSHLSTSKRQSSS 
RSGSIRARVPPTTRRSFGVEPSGSGHIDNRASSTSSCLHQSAVRKTAYSHLSTSKRQSSS 
RSGSIRARVHPTTRRSFGVEPSGSGHIDNSASSTSSCLHQSAVRKTAYSHLSTSKRQSSS 
RSGSIRARVHPTTRRSFGVEPSGSGHIDNSARSASSCLHQSAVRKTAYSHLSTSKRQSSS 
RIGSIRARVHPTTRRSFGVEPSGSGHIDNSASSPSSCLHQSAVRKTAYCHLSTTKRQSSS 
RSGSIRARVHPTTRRPFGVEPSGSGHIDNSASSASSCFHQSAVRKTAYSHLSTSKRQSSS 
RSGRLRARVHPTTRRSFGVEPSGSGHLDNSASSSSSCLHQSAVRKTAYSHLSTSKRQSSS 
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Prim. cons . 



JDVLKS 

JDVLVD 

JDVLJ3 

S71785 

S47406 

JDVLA1 

S20752 

S67505 

JQ2229 

UNK_4 94 016 

UNK_4 94 017 

UNK_4 94 015 

UNK_494018 

JDVLVS 

JDVLVR 

T13468 

T13473 

S43491 

S35527 

Prim. cons . 



JDVLKS 

JDVLVD 

JDVLJ3 

S71785 

S47406 

JDVLA1 

S20752 

S67505 

JQ2229 

UNK_4 94 016 

UNK_494017 

UNK_4 94 015 

UNK_4 94 018 

JDVLVS 

JDVLVR 

T13468 

T13473 

S43491 

S35527 

Prim. cons . 



JDVLKS 
JDVLVD 
JDVLJ3 
S71785 
S47406 
JDVLA1 
S20752 
S67505 



RSGSIRARVHPTTRRPFGVEPSGSGHIDNSASSSSSCLHQSAVRKTAYSHLSTSKRQSSS 
310 320 330 340 350 360 

I I I I l I 

GHAVEFHCLPPSSARPQSQGSVFSCWWLQFRNSKPCSEYCLSHLVNLREDRGPCDEHGEH 
GHAVEFHCLPPNSAGSQSQGSVSSCWWLQFRNSKPCSEYCLSHLVNLREDWGPCDEHGEH 
GNAVELHHVPPNSSRSQSQGSVLSCWWLQFRNSKPCSEHCLFHIVNLIDDWGPCAEHGEH 
GHAVELHNFPPNSARSQGERPVFPCWWLQFRNSKPCSDYCLSHIVNLLEDWGPCTEHGEH 
GHAVELHNLPPNSSRSQGERPVFPCWWLQFRNSKPCSDYCLSHIVNLLEDWGPCAEHGEH 
GHAVELHNLPPNSARSQSERPVSPCWWLQFRNSKPCSDYCLSHIVNLLEDWGPCAEHGEH 
GRAVELHNFPPNSARSQSERPIFPCWWLQFRNSKPCSDYCLSLIVNLLEDWGPCDEYGEH 
GHEVELYSIPPNSARSQSTGPILSCWWLQFRNSEPCSDYCLSHLVNLLEDWGPCTEHGEH 
GNAVELNPVPPSSVGSQGKGSVLPCWWLQFRDTEPCSDYCLSHIINLLEDWGPCYEHGQH 

LHNIPPSSARSQSEGPIFSCWWLQFRNSKPCSDYCLTHIVNLLEDWGPCTEHGEH 

LHNIPPSSARSQSEGPIFSCWWLQFRNSKPCSDYCLTHIVNLLEDWGPCTEHGEH 

GHAVE 

GHAVE 

GHAVELHH I S PS PARS QS EGP I FS S WWLQFRNS KPCSD YCLTH I VNLLEDWGPCTEHGEH 
GHAVEFHNIPPSSARSQSEGPIFSCWWLQFRNSKPCSDYCLTHIVNLLEDWGPCTEHGEH 
GHAVELHPCWWLQFRNS KPCSD YCLTH I VNLLEDWGPCTEHGEHNIRIPRTPARVTGGVF 
GHAVETCWWLQFRNSKPCSDYCLTHIVNLLEDWGPCTEHGEHNIRIPRTPARVTGGVFLV 
GHAVELHNIPPSSARSKSEGPLFPCWWLQFRNSKPCSDYCLTHI VNLLEDWGPCTEHGEH 
GHAVELHNIPPSSARSQSEGPIFSCWWLQFRNSKPCSDYCLTHIVNLLEDWGPCTEHGEH 

GHAVELHNIPPSSARSQSEGP2FSCWWLQFRNSKPCSDYCLSHI VNLLEDWGPCTEHGEH 

370 380 390 400 410 420 

I I I I I I 

HIRIPRTPARVTGGVFLVDKNPHNTAESRLWDFSQFSRGITRVSWPKFAIPNLQSLTNL 
HIRIPRTPARVTGGVFLVDKNPHNTAESRLWDFSQFSRGISRVSWPKFAVPNLQSLTNL 
RIRTPRTPARVTGGVFLVDKNPHNTSESRLWDFSQFSRGNTRVSWPKFAVPNLQSLTNL 
HIRIPRTPARVTGGVFLVDKNPHNTAESRLWDFSQFSRGNHRVSWPKFAVPNLQSLTNL 
HIRIPRTPARVTGGVFLVDKNPHNTAESRLWDFSQFSRGNYRVSWPKFAVPNLQSLTNL 
HIRIPRTPARVTGGVFLVDKNPHNTEESRLWDFSQFSRGNHRVSWPKFAVPNLQSLTNL 
HIRIPRTPARVTGGVFLVDKNPHNTAESRLWDFSQFSRGNYRVSWPKFAVPNLQSLTNL 
HIRIPRTPARVTGGVFLVDKNPHNTTESRLWDFSQFSRGSTRVSWPKFAVPNLQSLTNL 
YIRTPRTPARVTGGVFLVDKNPHNTTESRLWDFSQFSRGTTRVSWPKFAVPNLQSLTNL 
NIRIPRTPARVTGGVFLVDKNPHNTTESRLWDFSQFSRGSTHVSWPKFAVPNLQSLTNL 
NIRIPRTPARVTGGVFLVDKNPHNTTESRLWDFSQFSRGSTHVSWPKFAVPNLQSLTNL 



NIRIPRTPARVTGGVFLVDKNPHNTTESRLWDFSQFSRGSTHVSWPKFAVPNLQSLTNL 
NIRIPRTPARVTGGVFLVDKNPHNTTESRLWDFSQFSRGSTHVSWPKFAVPNLQSLTNL 

LVDKNPHNTTESRLWDFSQFSRGSTX VSWPKFAVPNLQSLTNL 

DKNPHNTTESX LWDFSQFSRGSTQVSWPKFAVPNLQSLTNL 

NIRIPRTPARVTGGVFLVDKNPHNTTESRLWDFSQFSRGNTQVSWPKFAVPNLQSLTNL 
NIRIPRTPARVTGGVFLVDKNPHNTTESRLWDFSQFSRGSTHVSWPKFAVPNLQSLTNL 

HIRIPRTPARVTGGVFLVDKNPHNTTESRLWDFSQFSRGSTRVSWPKFAVPNLQSLTNL 

430 440 450 460 470 480 

I I I I I I 

LSSNLSWLSLDVSAAFYHIPLHPAAMPHLLIGSSGLSRYVARLSSNSRINNNQYGTMQNL 

LSSNLSWLSLDVSAAFYHIPLHPAAMPHLLIGSSGLSRYVARLSSNSRINNNQYGTMQNL 

LSSDLSWLSLDVSAAFYHLPLHPAAMPHLLVGSSGLSRYVARLSSNSRIINHQHRTMQNL 

LSSNLSWLSLDVSAAFYHLPLHPASMPHLLVGSTGLSRYVARVSSNSRIFNHQRGTMQNL 

LS SNLS WLSLDVS AAF YHLPLHPAAMPHLLVGS SGLSRYVARLS SNSRI FNNQRGTMQNL 

LS SNLS WLSLDVS AAF YHLPLHPAAMPHLLVGS SGLSRYVARLS SDSRI FNHQHGTMQNL 

LSSNLSWLSLDVSAGFYHLPLHPAAMPHLLVGSSGVSRYVARLSSNSRNNNNQYGTMQNL 

LSSNLSWLSLDVSAAFYHLPLHPAAMPHLLVGSSGLSRYVARLSSTSRIIDHQHGTMQNL 
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JQ2229 

UNK_4 94 016 

UNK_4 94 017 

UNK_4 94 015 

UNK_494018 

JDVLVS 

JDVLVR 

T13468 

T13473 

S43491 

S35527 

Prim. cons . 



JDVLKS 

JDVLVD 

JDVLJ3 

S71785 

S47406 

JDVLA1 

S20752 

S67505 

JQ2229 

UNK_4 94 016 

UNK_4 94 017 

UNK_494015 

UNK_494018 

JDVLVS 

JDVLVR 

T13468 

T13473 

S43491 

S35527 

Prim. cons . 



JDVLKS 

JDVLVD 

JDVLJ3 

S71785 

S47406 

JDVLA1 

S20752 

S67505 

JQ2229 

UNK_494 016 

UNK_494017 

UNK__4 94 015 

UNK_4 94018 

JDVLVS 

JDVLVR 

T13468 

T13473 

S43491 

S35527 



LSSNLSWLSLDVSAAFYHLPLHPAAMPHLLVGSSGLSRYVARLSSTSRIHDHQHGTLQNL 
LSSNLSWLSLDVSAAFYHIPLHPAAMPHLLVGSSGLPRYVARLSSTSRNINYQHGTMQNL 
LSSNLSWLSLDVSAAFYHIPLHPAAMPHLLVGSSGLPRYVARLSSTSRNINYQHGTMQNL 



LSSNLSWLSLDVSAAFYHIPLHPAAMPHLLVGSSGLPRYVARLSSTSRNINHQHGTMQDL 
LSSNLSWLSLDVSAAFYHIPLHPAAMPHLLVGSSGLPRYVARLSSTSRNINHQHGAMQDL 
LSSNLSWLSLDVSAAFYHIPLHPAAMPHLLVGSSGLPRYVARLSSTSRNXNYQHGTMQDL 
LSSNLSWLSLDVSAAFYHIPLHPAAMPHLLVGSSGLPRYVARLSSTSRNINXQHGTMQDL 
LS SNLS WLSLDVS AAF YHI PLHPAAMPHLLVGS SGLQRYVARLS STSRNINYQHGTMQDL 
LS SNLS WLSLDVS AAF YHI PLHPAAMPHLLVGS SGLPRYVARLS STSRNINYQHGTMQDL 



LS SNLSWLS LDVS AAF YHI PLHPAAMPHLLVGS SGLSRYVARLSSTSRNINHQHGTMQNL 



490 500 510 520 530 540 

I I I I I I 

HDSCSRQLYVSLMLLYKTYGWKLHLYSHPIVLGFRKIPMGVGLSPFLLAQFTSAICSWR 
HDSCSRQLYVSLMLLYKTYGWKLHLYSHPIVLGFRKIPMGVGLSPFLLAQFTSAICSWR 
HDSCSRNLYVSLMLLYKTYGRKLHLYSHPIILGFRKIPMGVGLSPFLLAQFTSAICSWR 
HDYCSRNLYVSLLLLYQTFGRKLHLYSHPIILGFRKIPMGVGLSPFLLAQFTSAICSWR 
HD YCSRNL YVSLLLL YQTFGRKLHL YSHP 1 1 LGFRKI PMGVGLS PFLLAQFTS AI CS WR 
HDSCSRNL YVSLLLLYQTFGRKLHL YSHP 1 1 LGFRKI PMGVGLS PFLLAQFTS AI CS WR 
HDSCSRQLYVSLMLLYQNFGWKLHLYSHPIVLGFRKI PMGVGLS PFLLAQFTS AICSWR 
HDHCSRNLFVSLMLLYKTFGRKLHLYSHPIVLGFRKI PMGVGLS PFLLAQFTS S ICS WR 
HNSCTRNLYVSLLLLFQTLGRKLHLYSHPI I LGFRKI PMGVGLS PFLLAQFTSAICSWR 
HDSCSRNLYVSLLLLYKTFGRKLHLYSHP I I LGFRKI PMGVGLS PFLLAQFTS AICSWR 
HDSCSRNLYVSLLLLYKTFGRKLHLYSHPIILGFRKI PMGVGLS PFLLAQFTSAICSWR 



HD SCSRNLYVSLLLLYKTFGRKLHL YSHP I I LGFRKI PMGGGLS PFLLAQFTS AICSWR 
HDSCSRNLYVSLLLLYKTFGRKLHLYSHP I ILGFRKI PMGVGLS PFLLAQFTSAICSWR 
HESCSRNLYVSLLLLYKTFGRKLHLYSHP I ILGFRKI PMGVGLS PFLLAQFTSAICSWR 
HDSCSKHLYVSLLLLYKTFGRKLHLYSHPIXLGFRKI PMGVGLS PFLLAQFTSAICSWR 
HDSCSKHLYVSLLLLYKTFGRKLHLYSHP I ILGFRKI PMGVGLS PFLLAQFTSAICSWC 
HDSCSRNLYVSLLLVYKTFGRKLHLYSHP I ILGFRKI PMGVGLS PFLLAQFTSAICSWR 



HDSCSRNLYVSLLLLYKTFGRKLHLYSHP I I LGFRKI PMGVGLSPFLLAQFTS AICSWR 



550 560 570 580 590 600 

I I I I I I 

RAFPHCLAFSYMDDWLGAKSVQHREFLYTAVTNFLLSLGIHLNPNKTKRWGYSLNFMGY 

RAFPHCLAFSYMDDWLGAKSVQHRESLYTAVTNFLLSLGIHLNPNKTKRWGYSLNFMGY 

RAFPHCLAFSYMDDWLGAKSVQHLESLYAAVTNFLLSLGIHLNPQKTKRWGYSLNFMGY 

RAFPHCLAFSYMDDWLGAKSVQHLESLFTAVTNFLLSLGIHLNPNKTKRWGYSLHFMGY 

RAFPHCLAFSYMDDWLGAKSVQHLESLFTAVTNFLLSLGIHLNPNKTKRWGYSLNFMGY' 

RAFPHCLAFSYMDDWLGAKTVHHLESLFTAVTNFLLSLGIHLNPNKTKRWGYSLHFMGY 

RAFPHCLAFSYMDDWLGAKSVQHLESLFTAVTNFLLSLGIHLNPNKTKRWGYSLHFMGY 

RAFPHCLAFSYMDDLVLGAKSVQHLESIYTAVTNFLLSLGIHLNPNKTKRWGYSLNFMGY 

RAFPHCLAFSYMDDLVLGAKSVQHLESLYTAVTNFLLSVGIHLNTSKTKRWGYSLHFMGY 

RAFPHCLAFSYMDDWLGAKSVQHLESLFTSITNFLLSLGIHLNPNKTKRWGYSLNFMGY 

RAFPHCLAFSYMDDWLGAKSVQHLESLFTSITNFLLSLGIHLNPNKTKRWGYSLNFMGY 



RAFPHCLAFSYMDDWLGAKSVQHLESLFTSITNFLLSLGIHLNPNKTKRWGYSLNFMGY 
RAF PHCL AFS YMDD WLGAKS VQHLE S L FTS I TNFLLS LG I HLNPNKTKRWG YS LNFMG Y 
RAF PHCLAFS YMDD WLGAKS VQHLE S L FTA I TNFLLSLG I HLNPHKTKRWG YS LNFMG Y 
RAF PHCLAFS YMDD WLGAKS VQHL EALYTS I TNFLLSLG I HLNPNKTKRWG YS LNFMG Y 
RAFPHCLAFSYMDDWLGAKSVQHLESLFTSITNFMLSLGIHLNPNKTKRWGYSLNFMGY 
RAFPHCLAFSYMDDWLGAKSVQHLESLFTSITNFLLSLGIHLNPNKTKRWGYSLNFMGY 
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Prim. cons . 



RAFPHCLAFSYMDDWLGAKSVQHLESLFTAVTNFLLSLGIHLNPNKTKRWGYSLNFMGY 



JDVLKS 

JDVLVD 

JDVLJ3 

S71785 

S47406 

JDVLA1 

S20752 

S67505 

JQ2229 

UNK_494016 

UNK_494017 

UNK_494015 

UNK_494018 

JDVLVS 

JDVLVR 

T13468 

T13473 

S43491 

S35527 



610 620 630 640 650 660 

I I I I I I 

VIGSWGTLPQDHIVQKIKHCFRKLPWRPIDWKVCQRIVGLLGFAAPFTQCGYPALMPLY 

IIGSWGTLPQDHIVQKIKHCFRKIjPVNRPIDWKVCQRIVGLLGFAAPFTQCGYPALMPLY 

VIGSWGTLPQEHIVLKIKQCFRKLPVNRPIDWKVCQRIVGLLGFAAPFTQCGYPALMPLY 

VIGSYGSLPQDHIIQKIKECFRKLPINRPIDWKVCQRIVGLLGFAAPFTQCGYPALMPLY 

VIGCYGSLPQDHIIQKIKECFRKLPWRPIDWKVCQRIVGLLGFAAPFTQCGYPALKPLY 

VIGCYGSLPQDHIIQKIKECFRKLPVNRPIDWKVCQRIVGLLGFAAPFTQCGYPALMPLY 

VIGCYGSLPQEHIIQKIKECFRKVPVNRPIDWKVCQRIVGLLGFAAPFTQCGYPALMPLY 

IIGSWGSLPQDHIVQKIKQCFRKLPWRPIDWKVCQRIVGLLGFAAPFTQCGYPALMPLY 

VIGSWGSLPQDHIVHKIKJECFRKLPVNRPIDWKVCQRIVGLLGFAAPFTQCGYPALMPLY 

VIGSWGTLPQEHIVQKLKQCFRKLPVNRPIDWKVCQRIVGLLGFAAPFTQCGYPALMPLY 

VIGSWGTLPQEHIVQKLKQCFRKLPVNRPIDWKVCQRIVGLLGFAAPFTQCGYPALMPLY 



VIGSWGTLPQEHIVLKIKQCFRKLPVNRPIDWKVCQRIVGLLGFAAPFTQCGYPALMPLY 
VIGSWGTLPQEHIVLKLKQCFRKLPVNSPIDWKVCQRIVGLLGFAAPFTQCGYPALMPLY 
VIGSWGTLPQEHIVQKIKQCFRKLPVNRPIDWKVCQXIVGIjLGFAAPFTQCGYPALMPLY 
VIGSWGTLPQDHIVQKLKQCFRKLPVNRPIDWKVCQRIVGLLGFAAPFTQCGYPALMPLY 
VIGSWGTLPQEHIVQKLKQCFRKLPWRPIDWKVCQRIVGLLGFAAPFTQCGYPALMPLY 
VIGSWGTLPQEHIVLKLKQCFRKXiPVNRPIDWKVCQRIVGLLGFAAPFTQCGYPALMPLY 



Prim. cons . 



VIGSWGTLPQEHIVQKIKQCFRKLPVNRPIDWKVCQRIVGLLGFAAPFTQCGYPALMPLY 



JDVLKS 

JDVLVD 

JDVLJ3 

S71785 

S47406 

JDVLA1 

S20752 

S67505 

JQ2229 

UNK_494016 

UNK_4 94 017 

UNK_4 94 015 

UNK_494018 

JDVLVS 

JDVLVR 

T13468 

T13473 

S43491 

S35527 



670 680 690 700 710 720 

I I I I I I 

ACIQAKQAFTFSPTYKAFLSKQYMNLYPVARQRPGLCQVFADATPTGWGLAIGHQRMRGT 

ACIQAKQAFTFSPTYKAFLSKQYMNLYPVARQRPGLCQVFADATPTGWGLAIGHQRMRGT 

ACIQAKQAFTFSPTYKAFLNKQYLNLYPVARQRPGLCQVFADATPTGWGLAIGHQRMRGT 

ACIQSKQAFTFSPTYKAFLCKQYLNLYPVARQRPGLCQVFADATPTGWGLVMGHQRMRGT 

ACIQSKQAFTFSPTYKAFLCKQYLNLYPVARQRPGLCQVFADATPTGWGLVMGHQRMRGT 

AC I QS KQAFTF S PTYKAFLCKQYLNL YPVARQRPGLCQVFAD ATPTGWGLVMGHQRMRGT 

AC I QFKQAFTFS PTYKAFLCKQYLNL YPVARQRPGLCQVFADATPTGWGLGMGHQRMRGT 

AC I QAKQAFTFS PTYKAFLRTQYLTL YPVARQRPGLCQVFADATPTGWGLAIGHQRMRGT 

ACITAKQAFVFSPTYKAFLCKQYMNLYPVARQRPGLCQVFADATPTGWGLAIGHQRMRGT 

ACIQSKQAFTFSPTYKAFLCKQYLNLYPVARQRSGLCQVFADATPTGWGLAIGHRRMRGT 

ACIQSKQAFTFSPTYKAFLCKQYLNLYPVARQRSGLCQVFADATPTGWGLAIGHRRMRGT 



AC IQS KQAFTFS PT YKAFLCKQ YLHL YPVARRTALCQVFADATPTGWGLAI GHRRMRGTF 
ACIQSKQAFTFSPTYKAFLCKQYLNLYPVARQRSGLCQVFADATPTGWGLAIGHRRMRGT 
AC I QAKQAFTFSPT YKAFLCKQ YLHL YPVARQRSGLCQVFADATPTGWGLAIGHRRMRGT 
ACIQSKQAFTFSPTYKAFLCKQYLNLYPVARQRSGLCQVFADATPTGWGLAIGHRRMRGT 
ACIQSKQAFTFSPTYKAFLCKQYLNLYPVARQRSGLCQVFADATPTGWGLAIGHQRMRGT 
ACIQSKQAFTFSPTYKAFLCQQYLHLYPVARQRSGLCQVFGDATPTGWGLAIGHRRMRGT 



Prim. cons . 



JDVLKS 
JDVLVD 
JDVLJ3 
S71785 
S47406 
JDVLA1 
S20752 
S67505 



AC IQS KQAFTFS PTYKAFLCKQYLNLYPVARQRPGLCQVFADATPTGWGLAIGHQRMRGT 
730 740 750 760 770 780 

I I I I I I 

FVAPLPIHTAELLAACFARSRSGAKLIGTDNSWLSRKYTSFPWLLGCAANWILRGTSFV 
FVAPLPIHTAELLAACFARSRSGAKLIGTDNSWLSRKYTSFPWLLGCTANWILRGTSFV 
FVSPLPIHTVELLAACFARSRSGAKLIGTDNSWLSRKYTSFPWLLGCAANWILRGTSFV 
FLAPLP IHTAELLAAC FARSRSGANI LGTDNS WLSRKYTS FPWLLGCAANW I LRGTS FV 
FLAPLPIHTAELLAACFARSRSGANILGTDNSWLSRKYTSFPWLLGCAANWILRGTSFV 
FQ APL P IHTAELLAAC FARSRSGANI LGTDNS WLSRKYTS FPWLLGCAANW I LRGTSFV 
FSAPLPIHTAELLAACFARSRSGANILGTDNSWLSRKYTSFPWLLGCAANWI LRGTS FV 
FVAPLP IHTAELLAACFARSRSGANI IGTDNS WLS PKYTS FPWLLGCAANWI LRRTS FV 
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JQ22 2 9 

UNK_4 94 016 

UNK_4 94 017 

UNK_4 94 015 

UNK_4 94 018 

JDVLVS 

JDVLVR 

T13468 

T13473 

S43491 

S35527 



FVAPLPIHTAELLAACFARSRSGATLIGTDNSWLSRKYTSFPWLbGCAANWILRGTSFV 
FVAPLPIHTAELLAACFARSRSGAKLIGTDNSWLSRKYTSFPWLLGCAANWILRGTSFV 
FVAPLPIHTAELLAACFARSRSGAKLIGTDNSWLSRKYTSFPWLLGCAANWILRGTSFV 



VAPLP I HTAELLAAC FARS RS GAKL I GTDNS WLS RKYTS F P WLLGCAANW I LRGT YF VY 
FVAPLP IHTAELLAACFARSRSGAKL I GTDNS WLS RKYTS FPWLLGCAANW I LRGTS FV 
FVAPLPIHTAELLAACFARSRSGAKLIGTDNSWLSRKYTSFPWLLGCAANWILRGTSFV 
FVAPLP IHTAELLAACFARSRSGAKL I GTDNS WLSRKYTS FPWLLGCAANW I LRGTS FV 
FVAPLP I HTAELLAAC FARS RSGATL I GTDNS WLSRKYTS FPWLLGCAANW I LRGTS FV 
FVAPLP IHTAELLAACFARSRSGAKL I GTDNSWLSRKYTS FPWLLGCAANW I LRGTS FV 



Prim. cons . 



FVAPLP I HTAELLAACFARSRSGAKL IGTDNS WLS RKYTS FPWLLGCAANW I LRGTS FV 



JDVLKS 
JDVLVD 
JDVLJ3 
S71785 
S47406 
JDVLA1 
S20752 
S67505 
JQ222 9 
IINK_4 94 016 
UNK_4 94 017 
UNK_494015 
UNK__494018 
JDVLVS 
"JDVLVR 
T13468 
T13473 
S43491 
S35527 



790 800 810 820 830 840 

I I I I I I 

YVPSALNPADDPSRGRLGLSRPLLRLPFQPTTGRTSLYAVSPSVPSHLPVRVHFASPLHV 
YVPSALNPADDPSRGRLGLSRPLLRLPFQPTTGRTSLYAVSPSVPSHLPVRVHFASPLHV 
YVPSALNPADDPSRGRLGLYRPLLRLPYRPTTGRTSLYADSPSVPSHLPDRVHFASPLHV 
YVPSALNPADDPSRGRLGIFRPLLRLPFRPTTGRTSLYADSPSVPSHLPVRVHFASPLHV 
YVPSALNPADDPSRGRLGLSRPLLRLPFRPTTGRTSLYADSPSVPSHLPDRVHFASPLHV 
YVPSALNPADDPSRGRLGLSRPLLRLPFRPTTGRTSLYADSPSVPSHLPDRVHFASPLHV 
YVPSALNPADDPSRGRLGLSRPLLCLPFRPTTGRTSLYADSPSVPSHLPDRVHFASPLHV 
YVPSALNPADDPSRGRLGLYRPLLRPWFRPTTGRTSLYAVSPSVPSHLPVRVHFASPLHV 
YVPSALNPADDPSRGRLGLYRPLLRLPFQPTTGRTSLYADSPSVPSHLPDRVHFASPLHV 
YVPSALNPADDPSRGRLGLYRPLLHLPFRPTTGRTSLYAVSPSVPSHLPDRVHFASPLHV 
YVPSALNPADDPSRGRLGLYRPLLHLPFRPTTGRTSLYAVSPSVPSHLPDRVHFASPLHV 



VPSALNPADDPSRGRLGLIRPLLHLRFRPTTGRTSLYAVSPSVPSHLPDRVHFASPLHVA 
YVPSALNPADDPSRGRLGLYRPLLLLPFRPTTGRTSLYAVSPSVPSHLPDRVHFASPLHV 
YVPSALNPADDPSRGRLGLYRPLLHLPFRPTTGRTSLYAVSPSVPSHLPDRVHFASPLHV 
YVPSALNPADDPSRGRLGLYRPLLHLPFRPTTGRTSLYAVSPSVPSHLPDRVHFASPLHV 
YVPSALNPADDPSRGRLGLYRPLLRLSFRPTTGRTSLYAVSPSVPSHLPDRVHFASPLHV 
YVPSALNPADDPSRGRLGLYRPLLHLPFQPTTGRTSLYAVSPSVPSHLPVRVHFASPLHV 



Prim . cons . 



YVPSALNPADDPSRGRLGLYRPLLRLPFRPTTGRTSLYAVSPSVPSHLPDRVHFASPLHV 



JDVLKS 


AWRPP 


JDVLVD 


AWRPP 


JDVLJ3 


AWRPP 


S71785 


AWRPP 


S47406 


AWRPP 


JDVLA1 


AWRPP 


S20752 


AWRPP 


S67505 


AWRPP 


JQ2229 


AWRPP 


UNK_4 94 016 


AWRPP 


UNK_494017 


AWRPP 


UNK_4 94 015 




UNK_4 94 018 




JDVLVS 


WRPP- 


JDVLVR 


AWRPP 


T13468 


AWRPP 


T13473 


AWRPP 


S43491 


AWRPP 


S35527 


AWRPP 


Prim . cons . 


AWRPP 
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CLUSTALW alignment of 19 HBV polymerare sequences representing the sybtypes adw (4), ayw (5), ayr (4) and 
adr (6) (NPS@: Network Protein Sequence Analysis, TIBS Vol. 25, No 3 (291): 147-150, Combet C, Blanchet C, 
Geourjon C. and Deleage G. (March 2000)) 

CLUSTALW options used : 

endgaps=l 

gapdist=8 

gapext =0 . 2 

gapopen=10 . 0 

hgapresidues=GPSNDQERK 

ktuple=l 

matrix=gonnet 

maxdiv=3 0 

out order =aligned 

pairgap=3 

score =percent 

topdiags=5 

type=PROTEIN 

window=5 
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Table 22. HCV Multiple Sequence Alignment 
GCG Multiple Sequence File. 
Written by Omiga 1.1 



Name : 


BEBE1 


SEQ 


ID 


NO: 


1706 


Name : 


D89815 


SEQ 


ID 


NO: 


1707 


Name : 


ED4 3type_4 


SEQ 


ID 


NO: 


1708 


Name : 


HC_C2 


SEQ 


ID 


NO: 


1710 


Name : 


HC_G9 


SEQ 


ID 


NO: 


1709 


Name : 


HCU16326 


SEQ 


ID 


NO: 


1711 


Name : 


HCV_H_CMR 


SEQ 


ID 


NO: 


1712 


Name : 


HCV_J1 


SEQ 


ID 


NO: 


1713 


Name : 


HCV_J4 83 


SEQ 


ID 


NO: 


1714 


Name : 


HCV_J8 


SEQ 


ID 


NO: 


1715 


Name : 


HCV_JK1 


SEQ 


ID 


NO: 


1716 


Name : 


HCV_JS 


SEQ 


ID 


NO : 


1717 


Name : 


HCV_K1_R1 


SEQ 


ID 


NO : 


1718 


Name : 


HCV_K1_R2 


SEQ 


ID 


NO: 


1719 


Name : 


HCV_K1_R3 


SEQ 


ID 


NO: 


1720 


Name : 


HCV_K1_S1 


SEQ 


ID 


NO: 


1721 


Name : 


HCV_K1_S2 


SEQ 


ID 


NO : 


1722 


Name : 


HCV_K1_S3 


SEQ 


ID 


NO: 


1723 


Name : 


HCV_L2 


SEQ 


ID 


NO: 


1724 


Name : 


HCV_N 


SEQ 


ID 


NO: 


1725 


Name : 


HCV12083 


SEQ 


ID 


NO: 


1726 


Name : 


HCV14 8 0 


SEQ 


ID 


NO : 


1727 


Name : 


HCVPOLYP 


SEQ 


ID 


NO: 


1728 


Name : 


HD_1 


SEQ 


ID 


NO: 


1729 


Name : 


HPCCGAA 


SEQ 


ID 


NO: 


1730 


Name : 


HPCFG 


SEQ 


ID 


NO: 


1731 


Name : 


HPCGENANT I 


SEQ 


ID 


NO: 


1732 


Name : 


HPCGENOM 


SEQ 


ID 


NO: 


1733 


Name : 


HPCHUMR 


SEQ 


ID 


NO: 


1734 


Name : 


HPCJ 


SEQ 


ID 


NO: 


1735 


Name : 


HPCJCG 


SEQ 


ID 


NO: 


1736 


Name : 


HPCJK04 6 


SEQ 


ID 


NO: 


1737 


Name : 


HPCJK04 9 


SEQ 


ID 


NO: 


1738 


Name : 


HPCJTA 


SEQ 


ID 


NO: 


1739 


Name : 


HPCJTB 


SEQ 


ID 


NO: 


1740 


Name : 


HPCK3A 


SEQ 


ID 


NO: 


1741 


Name : 


HPCPLYPRE 


SEQ 


ID 


NO: 


1742 


Name : 


HPCPOLP 


SEQ 


ID 


NO: 


1743 


Name : 


HPCPP 


SEQ 


ID 


NO: 


1744 


Name : 


HPCUNKCD 


SEQ 


ID 


NO: 


1745 


Name : 


MKC1A 


SEQ 


ID 


NO: 


1746 


Name : 


NDM5 9 


SEQ 


ID 


NO: 


1747 


Name : 


NZLI 


SEQ 


ID 


NO : 


1748 


Name : 


SA13 


SEQ 


ID 


NO: 


1749 


Name : 


Th5 80 


SEQ 


ID 


NO: 


1750 


Name : 


Type_3a_CB 


SEQ 


ID 


NO: 


1751 


Name : 


TypeV_D 


SEQ 


ID 


NO: 


1752 


Name : 


VN004 


SEQ 


ID 


NO: 


1753 


Name : 


VN235 


SEQ 


ID 


NO: 


1754 


Name : 


VN405 


SEQ 


ID 


NO: 


1755 



Len : 


T a r o 


Check : 


1 r AC 


Weight : 


1 . 


U U 


Len : 


3 052 


Check : 


Q £Z a c 


Weight : 


1 - 


U U 


Len : 


"i Ck t o 

3 0 52 


Check : 


A Q O *"7 

4 y O / 


Weight : 


J. . 


U U 


Len : 


3 052 


cnecK : 


62 73 


Weight : 


1 , 


U U 


Len : 


3 052 


Check : 


217 


weignc : 


1 - 


U U 


Len : 


3 052 


cnecK : 


COCA 

5 o 54 


Weight : 


1 . 


0 U 


Len : 


3 052 


Check : 


4 93 2 


Weight : 


1 . 


0 O 


Len : 


3 052 


Check : 


4 94 7 


Weight : 


-t 

1 . 


U 0 


Len : 


3 052 


Check : 


2 553 


Weight : 


1 . 


00 


Len : 


3052 


Check : 


977 8 


Weight : 


1 . 


00 


Len : 


3 052 


Check : 


4 917 


Weight : 


1 . 


00 


Len : 


3052 


Check : 


3 982 


Weight : 


1 . 


00 


Len : 


3 052 


Check : 


9084 


Weight : 


1 . 


00 


Len : 


3 052 


Check : 


47 


Weight : 


1 . 


00 


Len : 


3 052 


Check : 


163 0 


Weight : 


1 . 


00 


Len : 


3 052 


Check : 


3 57 8 


Weight : 


1 . 


00 


Len : 


3 052 


Check : 


9909 


Weight : 


1 . 


00 


Len : 


3 052 


Check : 


9508 


Weight : 


1 . 


00 


Len : 


3052 


Check : 


4175 


Weight : 


1 . 


00 


Len : 


3 052 


Check : 


1702 


Weight : 


1 . 


0 0 


Len : 


3 052 


Check : 


7564 


Weight : 


1 


0 0 


Len : 


3 052 


Check : 


562 0 


Weight : 


1 . 


0 0 


Len : 


3 052 


Check : 


2663 


Weight : 


1 . 


00 


Len : 


3 052 


Check : 


4040 


Weight : 


1 . 


00 


Len : 


3052 


Check : 


5414 


Weight : 


1 . 


00 


Len : 


3052 


Check : 


7119 


Weight : 


1 . 


00 


Len : 


3052 


Check : 


9591 


Weight : 


1 . 


00 


Len : 


3052 


Check : 


2 00 9 


Weight : 


1 . 


00 


Len : 


3052 


Check : 


4863 


Weight : 


1 . 


00 


Len : 


3052 


Check : 


3553 


Weight : 


1 . 


00 


Len : 


3052 


Check : 


6658 


Weight : 


1 . 


00 


Len : 


3052 


Check : 


436 


Weight : 


1 • 


00 


Len : 


3052 


Check : 


9796 


Weight : 


1 . 


00 


Len : 


3052 


Check : 


2902 


Weight : 


1 . 


00 


Len : 


3052 


Check : 


4237 


Weight : 


1 . 


00 


Len : 


3052 


Check : 


2180 


Weight : 


1 . 


00 


Len : 


3052 


Check : 


6557 


Weight : 


1 . 


00 


Len : 


3052 


Check : 


1218 


Weight : 


1 . 


00 


Len : 


3052 


Check : 


3 845 


Weight : 


1 . 


00 


Len : 


3052 


Check: 


6214 


Weight : 


1 . 


00 


Len : 


3052 


Check : 


1615 


Weight : 


1 . 


00 


Len : 


3052 


Check : 


9717 


Weight : 


1 . 


00 


Len : 


3052 


Check : 


2255 


Weight : 


1 . 


00 


Len : 


3052 


Check: 


9158 


Weight : 


1 . 


00 


Len : 


3052 


Check : 


37 


Weight : 


1 . 


00 


Len : 


3052 


Check : 


7958 


Weight : 


1 . 


00 


Len: 


3052 


Check : 


303 


Weight : 


1 . 


00 


Len : 


3052 


Check : 


3873 


Weight : 


1 . 


00 


Len : 


3052 


Check : 


7756 


Weight : 


1 . 


00 


Len : 


3052 


Check : 


7249 


Weight : 


1. 


00 



SEQ ID NO 
1706 

1707 

1708 



1 50 

BEBE1 MSTNPKPQRK TKRNTNRRPQ DVKFPGGGQI VGGVYLLPRR GPRLGVRAAR 

D8 9 815 MSTNPKPQRK TKRNTNRRPQ DVKFPGGGQI VGGVYLLPRR GPRLGVRATR 

ED4 3type_4 MSTNPKPQRK TKRNTNRRPM DVKFPGGGQI VGGVYLLPRR GPRLGVRATR 



396 



1709 


HC_C2 


MSTNPKPQRK 


TKRNTNRRPQ 


DVKFPGGGQI 


VGGVYLLPRR 


GPRLGVRATR 


1710 


HC_G9 


MSTNPKPQRK 


TKRNTNRRPQ 


DVKFPGGGQI 


VGGVYLLPRR 


GPRVGVRATR 


1711 


HCU1632 6 


MSTNPKPQRK 


TKRNTNRRPQ 


DIKFPGGGQI 


VGGVYLLPRR 


GPRLGVRATR 


1712 


HCV_H_CMR 


MSTNPKPQRK 


TKRNTNRRPQ 


DVEFPGGGQI 


VGGVYLLPRR 


GPRLGVRATR 


1713 


HCV_J1 


MSTIPKPQRK 


TKRNTNRRPQ 


DVKFPGGGQI 


VGGVYLLPRR 


GPRLGVRATR 


1714 


HCV_J4 83 


MSTNPKPQRK 


TKRNTNRRPQ 


DVKFPGGGQI 


VGGVYLLPRR 


GPRLGVRATR 


1715 


HCV_J8 


MSTNPKPQRK 


TKRNTNRRPQ 


DVKFPGGGQI 


VGGVYLLPRR 


GPRLGVRATR 


1716 


HCV_JK1 


MSTNPKPQRK 


TKRNTNRRPQ 


DVKFPGGGQI 


VGGVYLLPRR 


GPRLGVRATR 


1717 


HCV_JS 


MSTNPKPQRK 


TKRNTNRRPQ 


DVKFPGGGQI 


VGGVYLLPRR 


GPRLGVRATR 


1718 


HCV_K1_R1 


MSTNPKPQRK 


TKRNTNRRPQ 


DVKFPGGGQI 


VGGVYLLPRR 


GPRLGVRATR 


1719 


HCV_K1_R2 


MSTNPKPQRK 


TKRNTNRRPQ 


DVKFPGGGQI 


VGGVYLLPRR 


GPRLGVRATR 


1720 


HCV_K1_R3 


MSTNPKPQRK 


TKRNTNRRPQ 


DVKFPGGGQI 


VGGVYLLPRR 


GPRLGVRATR 


1721 


HCV_K1_S1 


MSTNPKPQRK 


TKRNTNRRPQ 


DVKFPGGGQI 


VGGVYLLPRR 


GPRLGVRATR 


1722 


HCV_K1_S2 


MSTNPKPQRK 


TKRNTNRRPQ 


DVKFPGGGQI 


VGGVYLLPRR 


GPRLGVRATR 


1723 


HCV_K1_S3 


MSTNPKPQRQ 


TKRNTNRRPQ 


DVKFPGGGQI 


VGGVYLLPRR 


GPRLGVRATR 


1724 


HCV_L2 


MSTNPKPQRK 


TKRNTNRRPQ 


DVKFPGGGQI 


VGGVYLLPRR 


GPRLGVRATR 


1725 


HCV_N 


MSTNPKPQRK 


TKRNTNRRPQ 


EVKFPGGGQI 


VGGVYLLPRR 


GPRLGVRAIR 


1726 


HCV12 083 


MSTLPKPQRK 


TKRNTNRRPM 


DVKFPGGGQI 


VGGVYLLPRR 


GPRLGVRATR 


1727 


HCV14 80 


MSTNPKPQRK 


TKRNTNRRPQ 


DVKFPGGGQI 


VGGVYLLPRR 


GPKLGVRATR 


1728 


HCVPOLYP 


MSTNPKPQRK 


TKRNTNRRPQ 


DVKFPGGGQI 


VGGVYLLPRR 


GPRLGVRALR 


1729 


HD_1 


MSTNPKPQRK 


TKRNTNRRPQ 


DVKFPGGGQI 


VGGVYLLPRR 


GPRLGVRATR 


1730 


HPCCGAA 


MSTNPKPQRK 


TKRNTNRRPQ 


DVKFPGGGQI 


VGGVYLLPRR 


GPRLGVRATR 


1731 


HPCFG 


MSTLPKPKRQ 


TKRNTLRRPK 


NVKFPAGGQI 


VGEVYVLPRR 


GPQLGVREVR 


1732 


HPCGENANTI 


MSTNGKPQRK 


TKRNTNRRPQ 


DVKFPGGGQI 


VGGVYLLPRR 


GPRLGVRATR 


1733 


HPCGENOM 


MSTNPKPQRK 


TKRNTNRRPQ 


DVKFPGGGQI 


VGGVYLLPRR 


GPRLGVRATR 


1734 


HPGHUMR 


MSTNPKPQRK 


TKRNTNRRPQ 


DVKFPGGGQI 


VGGVYLLPRR 


GPRLGVRAPR 


1735 


HPCJ 


MSTNPKPQRK 


TKRNTNRRPQ 


DVKFPGGGQI 


VGGVYLLPRR 


GPRLGVRATR 


1736 


HPCJCG 


MSTNPKPQRK 


TKRNTNRRPQ 


DVKFPGGGQI 


VGGVYLLPRR 


GPRLGVRATR 


1737 


HPCJK046 


MSTNPKPQRQ 


TKRNTNRRPQ 


DVKFPGGGQI 


VGGVYLLPRR 


GPRLGVRATR 


1738 


HPCJK04 9 


MSTLPKPQRI 


TKRNINRRPQ 


DVKFPGGGQI 


VGGVYVLPRR 


GPKLGVRAVR 


1739 


HPCJTA 


MSTNPKPQRK 


TKRNTYRRPQ 


DVKFPGGGQI 


VGGVYVLPRR 


GPTLGVRATR 


1740 


HPCJTB 


MSTNPKPQRK 


TKRNTYRRPQ 


DVKFPGGGQI 


VGGVYVLPRR 


GPTLGVRATR 


1741 


HPCK3A 


MSTLPKPQRK 


TKRNT I RRPQ 


DVKFPGGGVI 


YVGVYVLPRR 


GPRLGVRATR 


1742 


HPCPLYPRE 


MSTNPKPQRK 


NKRNTNRRPQ 


DVKFPGGGQI 


VGGVYLLPRR 


GPRLGVRATR 


1743 


HPCPOLP 


MSTNPKPQRK 


TKRNTNRRPQ 


DVKFPGGGQI 


VGGVYLLPRR 


GPRLGVRATR 


1744 


HPCPP 


MSTNPKPQRK 


IKRNTNRRPQ 


DVKFPGGGQI 


VGGVYLLPRR 


GPRLGVRATR 


1745 


HPCUNKCD 


MSTNPKPQRK 


TKRNTNRRPQ 


DIKFPGGGQI 


VGGVYLLPRR 


GPRLGVRATR 


1746 


MKC1A 


MSTNPKPQRK 


IKRNTNRRPQ 


DVKFPGGGQI 


VGGVYLLPRR 


GPRLGVRATR 


1747 


NDM59 


MSTNPKPQRK 


TKRNTSRRPQ 


DVKFPGGGQI 


VGGVYLLPRR 


GPRLGVRATR 


1748 


NZLI 


MSTLPKPQRK 


TKRNTIRRPQ 


DVKFPGGGQI 


VGGVYVLPRR 


GPRLGVRATR 


1749 


SA13 


MSTNPKPQRK 


TKRNTNRRPQ 


DVKFPGGGQI 


VGGVYLLPRR 


GPRLGVRATR 


1750 


Th580 


MSTLPKPQRK 


TKRNTNRRPM 


DVKFPGGGQI 


VGGVYLLPRR 


GPRLGVRATR 


1751 


Type_3a_CB 


MSTLPKPQRK 


TKRNTIRRPQ 


DVKFPGGGQI 


VGGVYVLPRR 


GPRLGVCATR 


1752 


TypeV_D 


MSTLPKPQRK 


TKRNTIRRPQ 


DVKFPGGGQI 


VGGVYVLPRR 


GPRLGVRATR 


1753 


VN004 


MSTLPKPQRK 


TKRNTNRRPM 


DVKFPGGGQI 


VGGVYLLPRR 


GPRLGVRATR 


1754 


VN235 


MSTLPKPQKR 


NQRNTNRRPQ 


DVKFPGGGQI 


VGGVYLLPRR 


GPRLGVRATR 


1755 


VN405 


MSTLPKPQRK 


TKRNTNRRPM 


DVKFPGGGQI 


VGGVYLLPRR 


GPRLGVRATR 



397 



BEBE1 
D89815 
ED43type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12 083 
HCV14 8 0 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKC1A 
NDM5 9 
NZLI 
SA13 
Th5 8 0 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



51 

KTSERSQPRG 
KTSERSQPRG 
KTSERSQPRG 
KTSERSQPRG 
KTSERSQPRG 
KTSERSQPRG 
KTSERSQPRG 
KTSERSQPRG 
KTSERSQPRG 
KTSERSQPRG 
KTSERSQPRG 
KTSERSQPRG 
KTSERSQPRG 
KTSERSQPRG 
KTSERSQPRG 
KTSERSQPRG 
KTSERSQPRG 
KTSERSQPRG 
KTSERSQPRG 
KTSERSQPRG 
KTSERSQPRG 
KNSERSQPRG 
KTSERSQPRG 
KTSERSQPRG 
KTSERSQPRG 
KTSERSQPRG 
KTWERSQPRG 
KTSERSQPRG 
KTSERSQPRG 
KTSERSQPRG 
KTSERSQPRG 
KTSERSQPRG 
KTSERSQPRS 
KTSERSQPRG 
KTSERSQPRG 
KTSERSQPRG 
KTSERSQPRG 
KTSERSQPRG 
KTSERPQPRG 
KTSERSQPRG 
KTSERPQPRG 
KTSERSQPRG 
KTSERSQPRG 
KTSERSQPRG 
KTSERSQPRG 
KTSERSQPRR 
KTSERSQPRG 
KTSERSQPRG 
KTSERSQPRG 
KTSERSQPRG 



RRQPIPKDRR 
RRQPIPKARR 
RRQPIPKARR 
RRQPIPKARR 
RRQPIPKARR 
RRQPIPKARR 
RRQPIPKARR 
RRQP I PKVRR 
WRQP I PKARR 
RRQPIPKDRR 
RRQPIPKARQ 
RRQPIPKARR 
RRQPIPKARR 
RRQPIPKARQ 
RRQPIPKVRR 
RRQPIPKARR 
RRQPIPKARQ 
RRQPIPKVRR 
RRQPIPKARQ 
RRQPIPKARR 
RRQPIPKARQ 
RRQPIPKARR 
RRQPIPKARR 
RRQL I pkarq 
RRQPIPKARR 
RRQPTPKARP 
RRQPIPKARQ 
RRQPIPKARR 
RRQPIPKARR 
RRQPIPKARR 
RRQPIPKARR 
RRQPIPKARR 
RRQP I PRARR 
RRQPIPKARR 
RRQPIPKARR 
RRKPIPKARR 
RRQPIPKARR 
RRQPIPKDRR 
RRQPIPKARQ 
RRQPIPKARR 
RRQPIPKARQ 
RRQPIPKDRR 
RRQPIPKARR 
RRQPIPKARQ 
RRQPIPKARP 
RRQPIPKARQ 
RRQPIPKARR 
RRQPIPKARQ 
RRQPIPKARR 
RRQPIPKARQ 



STGKSWGRPG 
PEGRTWAQPG 
PEGRSWAQPG 
PEGRAWAQPG 
PEGRSWAQPG 
PEGRAWAQPG 
PEGRTWAQPG 
PEGRTWAQPG 
PEGRAWAQPG 
STGKSWGKPG 
PEGRAWAQPG 
PEGRTWAQPG 
PEGRAWAQPG 
PEGRAWAQPG 
SEGRTWAQPG 
PEGRAWAQPG 
PEGRAWAQPG 
SEGRTWAQPG 
PEGRAWAQPG 
PEGRAWAQPG 
PQGRHWAQPG 
PTGRSWGQPG 
PEGRAWAQPG 
PEGRSWAQPG 
PEGRTWAQPG 
REGRSWAQPG 
PEGRAWAQPG 
PEGRTWAQPG 
PEGRTWAQPG 
PEGRTWAQPG 
PEGRTWAQPG 
QTGRAWGQPG 
TEGRSWAQPG 
PEGRAWAQPG 
PEGRAWAQPG 
SEGRSWAQPG 
PEGRTWAQPG 
STGKSWGKPG 
PEGRAWAQPG 
PEGRAWAQPG 
PEGRAWAQPG 
STGKSWGKPG 
SEGRSWAQPG 
PTGRSWGQPG 
SQGRTWGQPG 
SGGRSWAQPG 
SEGRSWAQPG 
PIGRSWGQPG 
QTGRTWAQPG 
SQGRHWAQPG 



YPWPLYRNEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYANEG 
YPWPLYGNEG 
YPWPLYGSEG 
YPWPLYANEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYGNEG 
YAW P L YGNEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYANEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYGNEG 



100 

LGWAGWLLSP 
LGWAGWLLSP 
CGWAGWLLSP 
MGWAGWLLSP 
CGWAGWLLSP 
LGWAGWLLSP 
CGWAGWLLSP 
CGWAGWLLSP 
LGWAGWLLSP 
CGWAGWLLSP 
LGWAGWLLSP 
MGWAGWLLSP 
LGWAGWLLSP 
MGWAGWLLSP 
LGWAGWLLSP 
LGWAGWLLSP 
MGWAGWLLSP 
LGWAGWLLSP 
LGWAGWLLSP 
MGWAGWLLSP 
CGWAGWLLSP 
LGWAGWLLSP 
MGWAGWLLSP 
MGWAGWLLSP 
CGWAGWLLSP 
CGWAGWLLPP 
LGWAGWLVSP 
FGWAGWLLSP 
LGWAGWLLSP 
MGWAGWLLSP 
MGWAGWLLSP 
CGWAGWLLSP 
CGWAGWLLSP 
LGWAGWLLSP 
LGWAGWLLSP 
CGWAGWLLSP 
CGWAGWLLSP 
LGWAGWLLSP 
LGWAGWLLSP 
LGWAGWLLSP 
LGWAGWLLSP 
LGWAGWLLSP 
CGWAGWLLSP 
LGWAGWLLSP 
CGWAGWLMSP 
CGWAGWLLSP 
CGWAGWLLSP 
CGWAGWLLSP 
CGWMGWLLSP 
CGWAGWLLSP 



BEBE1 
D89815 
ED4 3type_4 
HC_C2 
HC_G9 
HCU16326 



101 

RGSRPSWGPS 
RGSRPSWGPN 
RGSRPSWGPN 
RGSRPSWGPN 
RGSRPSWGPS 
RGSRPSWGPT 



DPRHKSRNLG 
DPRRRSRNLG 
DPRGRSRNLG 
DPRRRSRNLG 
DPRRRSRNLG 
DPRRKSRNLG 



KVIDTLTCGF 
KVIDTLTCGF 
KVIDTLTCGF 
KVIDTLTCGF 
KVIDTLTCGF 
KVIDTLTCGF 



ADLMGYIPW 
ADLMGYIPLV 
ADLMGYI PLV 
ADLMGYIPLV 
ADLMGYIPLV 
ADLMGYIPLV 



150 

GAPVGGVARA 
GAPLGGAARA 
GAPVGSVARA 
GAPLGGAARA 
GAPLGGAARA 
GAPLGGVARA 



398 



HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV__K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCVJC1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12083 
HCV14 80 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKC1A 
NDM5 9 
NZLI 
SA13 
Th5 80 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



RGSRPSWGPT 
RGSRPSWGPT 
RGSRPSWGPT 
RGSRPTWGPT 
YGSRPRWGPT 
RGSRPNWGPT 
RGSRPSWGPT 
RGSRPSWGPT 
RGSRSSWGPT 
RGSRPSWGPT 
RGSRPSWGPT 
RGSRSNWGPT 
RGSRPSWGPT 
RGSRPSWGPT 
RGSRPHWGPN 
RSSRPNWGPN 
RGSRPSWGPS 
RGSRPSWGPT 
RGSRPSWGPT 
RGSRPSWGQN 
RGSRPNWGPT 
RGSRPSWGPT 
RGSRPSWGPT 
RGSRPSWGPT 
RGSRPSWGPT 
RGSRPTWGPN 
RGSRPSWGPN 
RGSRPSWGPT 
RGSRPSWGPT 
RGSRPNWAPN 
RGSRPSWGPT 
RGSRPSWGPN 
RGSRPSWGPT 
RGSRPSWGPT 
RGSRPSWGPT 
RGSRPSWGPT 
RGSRPSWGPN 
RGSRPNWGPN 
RGSRPSWGPN 
RGSRPSWGPN 
RGSRPSWGQN 
RGSRPNWGPN 
RGSRPHWGPN 
RGSRPNWGPN 



DPRRRS RNLG 
DPRRRS RNLG 
DPRRRS RNLG 
DPRHRS RNLG 
DPRRRS RNLG 
DPRRRS RNLG 
DPRRRS RNLG 
DPRRRS RNLG 
DPRRRS RNLG 
DPRRRSRNLG 
DPRRRSRNLG 
DPRRRSRNLG 
DPRRRSRNLG 
DPRRRSRNLG 
DPRRRSRNLG 
DPRRKS PNLG 
DPRRRSRNLG 
DPRRRSRNLG 
DPRRRSRNLG 
DPRRRSRNLG 
DPRRRSRNLG 
DPRRRSRNLG 
DPRRRSRNLG 
DPRRRSRNLG 
DPRRRSRNLG 
DPRRRSRNLG 
DPRRRSRNLG 
DPRRRSRNLG 
DPRRRSRNLG 
DPRRRSRNLG 
DPRRRSRNLG 
DPRHRSRNVG 
DPRRRSRNLG 
DPRRKSRNLG 
DPRRRSRNLG 
DPRHRSRNVG 
DPRRRSRNLG 
DPRRKSRNLG 
DPRRRSRNLG 
DPRRRSRNLG 
DPRRRSRNLG 
DPRRRSRNLG 
DPRRRSRNLG 
DPRRRSRNLG 



KVIDTLTCGF 
KVIDTLTCGF 
KVIDTLTCGF 
RVIDTITCGF 
KVIDTLTCGF 
KVIDTLTCGF 
KVIDTLTCGF 
KVIDTLTCGF 
KVIDTLTCGF 
KVIDTLTCGF 
KVIDTLTCGF 
KVIDTLTCGF 
KVIDTPTCGF 
KVIDTLTCGL 
KVIDTLTCGF 
RVIHTLTCGF 
KVIDTLTCGF 
KVIDTLTCGF 
KVIDTLTCGF 
KVIDTLTCGF 
KVIDTLTCGF 
KVIDTLTCGF 
KVIDTLTCGF 
KVIDTLTCGF 
KVIDTLTCGF 
KVIDTLTCGL 
KVIDTLTCGF 
KVIDTLTCGF 
KVIDTLTCGF 
KVIDTLTCGF 
KVIDTLTCGF 
KVIDTLTCGF 
KVIDTLTCGF 
KVIDTLTCGF 
KVIDTLTCGF 
KVIDTLTCGF 
KVIDTLTCGF 
KVIDTLTCGF 
KVIDTLTCGL 
KVIDTLTCGF 
KVIDTLTCGF 
KVIDTLTCGL 
KVIDTLTCGF 
KVIDTLTCGF 



ADLMGY I PLV 
ADLMGYIPLV 
ADLMGY I PLV 
ADLMGY I PW 
ADLMGYIPLV 
ADLMGYIPLV 
ADLMGYIPLV 
ADLMGYIPLV 
ADLMGY I PW 
ADLMGYIPLV 
ADLMGYIPLV 
ADLMGY I PW 
ADLMGYIPLV 
ADLMGYVPLV 
ADLMW Y I PW 
PHLMG Y I PLV 
ADLMGYIPLV 
ADLMGYIPLV 
ADLMGYIPLV 
ADLMGYIPLI 
ADLMGYIPLV 
ADLMGYIPLV 
ADLMGYIPLV 
ADLMGYIPLV 
ADLMGYIPLV 
ADLMGY I PVI 
ADLMGYIPLV 
ADLMGYIPLV 
ADLMGYIPLV 
ADLMGYIPLV 
ADLMGYIPLV 
ADLMGY I P W 
ADLMGYIPLV 
ADLMGYIPLV 
ADLMGYIPLV 
ADLMGYI PW 
ADLMGYIPLV 
ADLMGYIPLV 
ADLMGY I PW 
ADLMGYIPLV 
ADLMGYIPLV 
ADLMGY I PVL 
ADLMGY I PW 
ADLMGY I PW 



GAPLGGAARA 
GAPLGGAARA 
GAPLGGAARA 
GAPVGGVARA 
GAPLGGAARA 
GAPLGGVARA 
GAPLGGAARA 
GAPLGGASRA 
GPPLGGVARA 
GAPLGGTARA 
GAPLGGASRA 
GPPLGGVARA 
GAPLGGVARA 
GGPLGGAARA 
GAPLGGVAAA 
GGPVGGVSRA 
GAPLGGAARA 
GAPLGGAARA 
GAPLGGAARA 
GAPVGGVARA 
GAPLGGVARA 
GAPLGGAARA 
GAPLGGAARA 
GAPLGGAARA 
GAPLGGAARA 
GGPLGGVAAA 
GAPVGGVARA 
GAPLGGAARA 
GAPLGGAARA 
GAPLGGAARA 
GAPLGGAARA 
GAPLGGVARA 
GAPLGGAARA 
GAPLGGVARA 
GAPLGGAARA 
GAPLGGVARA 
GAPVGGVARA 
GGPVGGVARA 
GGPLGGVAAA 
GAPVGGVARA 
GAPVGGVARA 
GGPLGGVAAA 
GAPLGGVAAA 
GAPLGGVAAA 



BEBE1 
D89815 
ED4 3type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV Kl R2 
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LAHGVRVLED 
LAHGVRVLED 
LAHGVRALED 
LAHGVRALED 
LAHGVRVLED 
LAHGVRVLED 
LAHGVRVLED 
LAHGVRVLED 
LAHGVRVLED 
LAHGVRVLED 
LAHGVRVLED 
LAHGVRVLED 
LAHGVRVLED 
LAHGVRVLED 



GINYATGNLP 
GVNYATGNLP 
GINYATGNLP 
GVNYATGNLP 
GVNYATGNLP 
GVNYATGNLP 
GVNYATGNLP 
GVNYATGNLP 
GVNYATGNLP 
GINYATGNLP 
GVNYATGNLP 
GVNYATGNLP 
GVNYATGNLP 
GVNYATGNLP 



GCSFSIFLLA 
GCSFSIFLLA 
GCSFSIFLLA 
GCSFSIFLLA 
GCSFSIFLLA 
GCSFSIFLLA 
GCSFSIFLLA 
GCSFSIFLLA 
GCSFSIFLLA 
GCSFSIFLLA 
GCSFSIFLLA 
GCSFSIFLLA 
GCSFSIFLLA 
GCSFSIFLLA 



LLSCISVPVS 
LLSCLTIPAS 
LLSCLTVPAS 
LLSCLTIPAS 
LLSCLTVPAS 
LLSCLTTPVS 
LLSCLTVPAS 
LLSCLTVPAS 
LLSCLTIPAS 
LLSCVTVPVS 
LLSCLTVPVS 
LLSCLTTPAS 
LLSCLTIPAS 
LLSCLTIPAS 
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AVEVRNTSSS 
AYE VRNVS G I 
AVNYRNVS G I 
AYE VRNAS G V 
AVGVRNSSGV 
AYE VRNAS GM 
AYQVRNSSGL 
AYQVRNS TGL 
AYEVRNVSGI 
AVEVRNISSS 
TYEVRNVSGV 
AYEVRNVSGI 
AYEVCNASGL 
AYE VRNAS GV 
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HCV_K1_R3 
HCVJC1JS1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12083 
HCV14 80 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKC1A 
NDM5 9 
NZLI 
SA13 
Th5 80 
Type_3a_CB 
TypeV_D 
VN004 
VN2 3 5 
VN405 



LAHGVRVLEV 
LAHGVRVLED 
LAHGVRVLED 
LAHGVRVLEV 
LAHGVRVLED 
LAHGVRVLED 
LAHGVRAI ED 
LAHGVRVLED 
LAHGVRVLED 
LAHGVRVLEG 
LAHGVRVLED 
LAHGVRALED 
LAHGVRVLED 
LAHGVRVLED 
LAHGVRVLED 
LAHGVRVLED 
LAHGVRVLED 
LAHGVRAVED 
LAHGVRALED 
LAHGVRVLED 
LAHGVRVLED 
LAHGVRALED 
LAHGVRVLED 
LAHGVRVLED 
LAHGVRVLED 
LAHGVRVLED 
LAHGVRVLED 
LAHGVRVLED 
LAHGVRALED 
LAHGVRVLED 
LAHGVRAI ED 
LAHGVRALED 
LAHGVRALED 
LAHGVRAI ED 
LAHGVRAVED 
LAHGVRAI ED 



GVNYATGNLP 
GVNYATGNLP 
GVNYATGNLP 
GVNYATGNLP 
SVNYATGNLP 
GVNYATGNMP 
GINYATGNLP 
GINYATGNLP 
GVNYATGNLP 
GVNYATGNLP 
GVNYATGNLP 
GVNYATGNLP 
GVNYATGNLP 
GVNYATGNLP 
GVNYATGNLP 
GVNYATGNLP 
GVNYATGNLP 
GVNYATGNLP 
GINFATGNLP 
GVNYATGNLP 
GVNYATGNLP 
GINFATGNLP 
GVNYATGNLP 
GVNFATGNLP 
GVNYATGNLP 
GVNYATGNLP 
GVNYATGNLP 
GVNYATGNLP 
GINFATGNLP 
GVNYATGNLP 
GINYATGNLP 
GINFATGNLP 
GINFATGNLP 
GVNYATGNLP 
GINYATGNLP 
GINYATGNLP 



GCSFS I FLLA 
GCSFSIFLLA 
GCSFS I FLLA 
GCSFSIFLLA 
GCSFSIFLLA 
GCSFSIFLLA 
GCSFSIFLLA 
GCPFSIFVLA 
GCSFSIFLLG 
GCSFSIFLLA 
GCSFSIFLLA 
GCSFSIFLLA 
GCSFSIFLLA 
GCSFSIFLLA 
GCSFSIFLLA 
GCSFSIFLLA 
GCSFSIFLLA 
GCSFSIFLLA 
GCSFSIFLLA 
GCSFSIFLLA 
GCSFSIFLLA 
GCSFSIFLLA 
GCSFSIFLLA 
GCSFSIFLLA 
GCSFSIFLLA 
GCSFSIFLLA 
GCSFSIFLLA 
GCSFSIFLLA 
GCSFSIFLLA 
GCSFSIFILA 
GCSFSIFILA 
GCSFSIFLLA 
GCSFSIFLLA 
GCSFSIFLLA 
GCSFSIFLLA 
GCSFSIFLLA 



LLSCLTIPAS 
LLPCLTIPAS 
LLSCLTIPAS 
LLSCLTIPAS 
LLSCLTVPAS 
LLSCLTVPAS 
LLS CLTTPAS 
LLWCLTVPAS 
LLSCLTIPAS 
LLSCLTIPAS 
LLSCLTVPAS 
LFSCLTCPAS 
LLSCLTIPAS 
LLS CLTTPAS 
LLSCLTTPAS 
LLSCLTVPVS 
LLSCLTIPAS 
LLSCLTVPAS 
LLSCLLTPTA 
LLSCLTIPAS 
LLSCLTIPAS 
LFSCLIHPAA 
LLSCLTVPAS 
LLSCITTPVS 
LLSCLTIPAS 
LLSCLTTPVS 
LLSCLTIPAS 
LLSCITVPVS 
LFSCLIHPAA 
LLSCLTVPTS 
LLSCLTTPAS 
LFSCLIHPAA 
LFSCLIHPAA 
LLSCLTTPAS 
LLSCLTTPAS 
LLSCLTTPAS 



AYEVRNVSGV 
AYE VCNAS GL 
AYE VRNAS G V 
AYEVRNVSGV 
AYE VRNVS G I 
AHE VRNAS GV 
ALTYGNS SGL 
AVPYRNASGV 
AYEVRNVSGV 
AYEVRNVSGV 
AYQVRNS SGL 
SLEYRNASGL 
A YE VHNVS G I 
AYE VRNVS G I 
AYEVHNVSGI 
AYE VRNVS GG 
AYE VRNVS G I 
AVN YANKS G I 
GLEYRNASGL 
AYQ VRNAS GL 
AYQVRNRSGL 
SLEWRNTSGL 
AYQVRNS TGL 
AAEVKNISTG 
AYQ VRNAS G V 
AYE VRNAS GM 
AYQ VRNAS G V 
AVQVKNISDS 
SLEWRNTSGL 
AVPYRNASGV 
ALTYGNSSGL 
SLEWRNTSGL 
SLEWRNTSGL 
AIQVRNASGI 
AVHYANKSGI 
AVHYRNISGI 



BEBE1 
D89815 
ED43type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV__K1_S3 
HCV_L2 
HCV_N 
HCV12 0 83 
HCV14 8 0 
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YMATNDCSNS 
YHVTNDCSNS 
YHVTNDC PNS 
YHVTNDCSNS 
YHVTNDC PNA 
YHVTNDCSNS 
YHVTNDCPNS 
YHVTNDCPNS 
YHVTNDCSNS 
YYATNDCSNN 
YHVTNDCSNS 
YHVTNDCSNS 
YHVTNDCSNS 
YHVTNDC S NA 
YHVTNDCSNS 
YHVTNDCSNS 
YHVTNDCSNA 
YHVTNDCSNS 
YHVTNDCSNS 
YHVTNDCSNS 
YHLTNDCSNS 
YHVTNDCPNS 



SIVWQLEGAV 
SIVYEAADVI 
S IVYEADHHI 
SIVYEAADMI 
SWYETENLI 
SIVYEAADMI 
S I VYEAADAI 
S I VYEAHDAI 
SIVYEAADMI 
S I TWQLTDAV 
SIVYEAADMI 
SIVYEAADII 
SIVYEAQDMI 
SIVYEAADMI 
SIVYEAEDVI 
SIVYEAEDMI 
SIVYEAADMI 
SIVYEAEDVI 
S I VYEAADL I 
S I VFEAADL I 
SIVLEADAMI 
SIVYEADNLI 



LHTPGCVPCE 
MHAPGCVPCV 
MHLPGCVPCV 
MHNPGCVPCV 
MHLPGCVPYV 
MHTPGCVPCV 
LHTPGCVPCV 
LHTPGCVPCV 
MHTPGCVPCV 
LHLPGCVPCE 
MHTPGCVPCV 
MHTPGCVPCV 
MHTPGCVPCV 
MHTPGCVPCV 
MHTPGCLPCV 
MHTPGCVPCV 
MHTPGCVPCV 
MHTPGCLPCV 
MHTPGCVPCV 
MRTPGCVPCV 
LHLPGCLPCV 
LHAPGCVPCV 



KTGN , 
RENN. 
REGN. 
RENN. 
REGN. 
REDN. 
REGN. 
REGN. 
REDN. 
NDNG. 
REGN. 
REKN. 
RENN. 
REAN. 
RENN. 
RENN. 
REAN. 
RENN. 
REAN. 
REGN. 
RVGN. 
LEDN. 



KSRCW 
SSRCW 
QSRCW 
SSRCW 
ASRCW 
SSRCW 
ASRCW 
VSRCW 
SSRCW 
TLHCW 
SSRCW 
ISRCW 
SSRCW 
SSRCW 
SSRCW 
SSRCW 
SSRCW 
SSRCW 
SSRCW 
SSRCW 
QSTCW 
VSRCW 
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VPVTPNIAIN 
VALTPTLAAR 
VALTPTVAAP 
VALTPTLAAR 
VSLSPTVAAR 
VALTPTLAAR 
VAVTPTVATR 
VAMTPTVATR 
VALTPTLAAR 
IQVTPNVAVK 
VALTPTLAAR 
VALTPTLAAR 
VALTPTLAAR 
VALTPTLAAR 
VALTPTLAGR 
VALTPTLAAR 
VALTPTLAAR 
VALTPTLAGR 
VALTPTLAAR 
VALTPTLAAR 
HAVS PTLATP 
VQITPTLSAP 
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HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKC1A 
NDM59 
NZLI 
SA13 
Th580 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



YHVTNDCSNA 
YHVTNDCSNS 
YHVTNDCPNS 
YLLTNDCSNR 
YHVTNDCSNS 
YHVTNDCSNS 
YHVTNDCSNA 
YHVTNDCSNS 
YHVTNDCSNS 
YHLTNDCPNS 
YTVTNDCSNG 
YHVTNDCSNS 
YHVTNDCSNS 
YVLTNDCSNS 
YHVTNDCPNS 
YMVTNDCTND 
YHVTNDCSNS 
YHVTNDCSNS 
YHVTNDCSNS 
YMVTNDC SND 
YVLTNDCSNS 
YHVTNDCPNS 
YHLTNDCPRS 
YVLTNDCSNS 
YVLTNDCSNS 
YHLTNDCSNN 
YHLTNDCPNS 
YHLTNDCPNS 



S I VYEAADMI 
SIVYETADMI 
SWYEAADAI 
SIVYEADDVI 
SI VYEAADMI 
SIVYEAADLI 
SIVYEAADLI 
SIVYEAADVI 
SI VYEAADMI 
SMVYEAEAI I 
SIVYEAGDVI 
S I VYEAAGM I 
S I VYEAAGM I 
SIVYEADDVI 
S I VYEAADAI 
SITWQLQAAV 
SIVYEAADVI 
SI VYEAADMI 
SIVYEAADVI 
SITWQLQAAV 
SIVYEADDVI 
S I VYEAEDL I 
SIVLEAEAMI 
SIVYEADDVI 
SIVYEADDVI 
SIVFEAETII 
SIVYEAEDFI 
SIIYEADNII 



MHVPGCVPCV 
MHTPGCVPCV 
LHTPGCVPCV 
LHLPGCVPCV 
MHTPGCVPCV 
MHTPGCVPCV 
MHTPGCVPCV 
MHTPGCVPCV 
MHTPGCVPCV 
LHLPGCVPCI 
LHLPGCIPCV 
MHTPGCVPCV 
MHTPGCVPCV 
LHTPGCIPCV 
LHTPGCVPCV 
LHVPGCVPCE 
MHTPGCVPCV 
MHTPGCVPCV 
MHTPGCVPCV 
LHVPGCVPCE 
LHTPGCVPCV 
LHAPGCVPCV 
LHLAGCVPCV 
LHTPGCVPCV 
LHTPGCVPCV 
LHLPGCVPCI 
MHLPGCVPCI 
MHTPGCVPCV 



RVDN.SSRCW 
REDN. SSRCW 
REGN.ASRCW 
ETDNNNTSCW 
RENN.SSRCW 
REGN.SSRCW 
REGN.SSRCW 
RENN.SSRCW 
RESN.FSRCW 
RTGN . QSRCW 
RLNN.ASKCW 
RENN . ASRCW 
RENN . VSRCW 
QDGN . TSTCW 
REGN . ASRCW 
KVGN . TSRCW 
RENN . SSRCW 
REDN . SSRCW 
RENN . SSRCW 
KMGN. ISRCW 
QDGN . TSTCW 
RQGN . VSRCW 
RAGN. ISRCW 
QNDN. ISTCW 
QDGN . TSTCW 
KVGN . GSRCW 
KSGN . GSSCW 
KTGN . KSQCW 



VALTPTLAAR 
VALTPTLAAR 
VAVTPTVATR 
TPISPTVAVK 
VALTPTLAAR 
VALTPTLAAR 
VALTPTLAAR 
VALTPTLAAR 
VALTPTLAAR 
TPATPTLAIP 
TPVSPTVAVS 
VALTPTLAAR 
VALTPTLAAR 
TPVTPTVAVR 
VAMT PTVATR 
IPVSPNVAVQ 
VALTPTLAAR 
VALTPTLAAR 
VALTPTLAAR 
IPVSPNVAVQ 
TPVTPTVAVR 
VQITPTLSAP 
HPVSPTLAVP 
TPVTPTVAVR 
TPVTPTVAVR 
LSVSPTLAVP 
LPATLT I AVP 
VPVAPTLAVA 



BEBE1 
D89815 
ED4 3type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV_J8 
HCV__JK1 
HCV_JS 
HCV_JC1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12083 
HCV14 80 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
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QPGALTKGLR 
NASVPTTTLR 
YIGAPLESLR 
NASVPTTTIR 
DSRVPVSEVR 
NASVPTTTLR 
DGKLPTTQLR 
DGKL PATQLR 
NASVPTTTIR 
HRGALTRSLR 
NSSIPTTTIR 
NISVPTATIR 
NASIPTTTIR 
NSSVPTTTIR 
NSSIPTTTIR 
NASIPTTTIR 
NSSVPTTTIR 
NSSIPTTTIR 
DSSIPTATIR 
NAT I HTTT I R 
NASTPATGFR 
SFGAVTALLR 
NASVPTTAIR 
NASIPTTTIR 
DGKLPTTQLR 
HPGVTTASIR 
NNSVPTATIR 
NAT I PTATVR 
NVTIPTTTIR 
NTTVPTTT I R 



AHIDVIVMSA 
RHVDLLVGTA 
SHVDLMVGAA 
RHVDLLVGAA 
RRVDSIVGAA 
RHVDLLVGVA 
RHIDLLVGSA 
RHIDLLVGSA 
RHVDLLVGAA 
THVDMIVMAA 
RHVDLLVGAA 
RHVDLLVGTA 
RHVDLLVGAA 
RHVDLLVGAA 
RHVDLLVGAA 
RHVDLLVGAA 
RHVDLLVGAA 
RHVDLLVGAA 
RHVDLLVGAA 
HHVDLLVGAA 
RHVDLLAGAA 
RAVDYLAGGA 
RHVDLLVGAA 
RHVDLLVGAA 
RHIDLLVGSA 
NHVNMLVAPP 
RHVDLLVGAA 
RHVDLLVGAA 
RHVDLLVGAA 
RHVDLLVGTA 



TLCSALYVGD 
AFCSAMYVGD 
TVCSGLYIGD 
ALCSAMYVGD 
AFCSAMYVGD 
AFCSAMYVGD 
TLCSALYVGD 
TLCSALYVGD 
AFCSAMYVGD 
TACSALYVGD 
ALCSAMYVGD 
AFCSAMYVGD 
AFCSAMYVGD 
AFCSAMYVGD 
AFCSAMYVGD 
AFCSAMYVGD 
AFCSAMYVGD 
AFCSAMYVGD 
AFCSAMYVGD 
ALCSAMYVGD 
WCSSLYIGD 
AFCSALYVGD 
TFCSAMYVGD 
AFCSAMYVGD 
TLCSALYVGD 
TLCSALYVED 
AFCSAMYVGD 
AFSSAMYVGD 
AFCSAMYVGD 
AFCSAMYVGD 



VCGALM I AAQ 
LCGSVFLISQ 
LCGGLFLVGQ 
LCGSVFLVSQ 
LCGSIFLVGQ 
LCGSVFLVSQ 
LCGSVFLVGQ 
LCGSVFLIGQ 
LCGSVFLVSQ 
VCGAVMILSQ 
LCGSVFLVSQ 
LCGSVFLVSQ 
LCGSVFLVSQ 
LCGSVFLVSQ 
LCGSVFLVSQ 
LCGSVFLVSQ 
LCGSVFLVSQ 
LCGSVFLVSQ 
LCGSVFLVSQ 
LCGSVFLVSQ 
LCGSLFLAGQ 
ACGAL S LVGQ 
LCGSVFLVAQ 
LCGSVFLVSQ 
LCGSVFLVGQ 
AFGAVS LVGQ 
LCGSVFLVSQ 
LCGSVFLVSQ 
LCGSVFLVSQ 
LCGSVFLVSQ 
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WWSPQHHH 
LFTFS PRRHE 
MFS FRPRRHW 
LFTFS PRRHE 
IFTFSPRHHW 
LFTFS PRRHE 
LFTFS PRRHW 
LFTFS PRRHW 
LFTFS PRRHE 
AFMVS PQRHN 
LFTFS PRR YE 
LFTFS PRWHE 
LFTFS PRR YE 
LFTFS PRRHE 
LFTFS PRR YE 
LFTFS PRR YE 
LFTFSPRRHE 
LFAFS PRRYE 
LFTFSPRLHQ 
LFTFSPRRHA 
LFAFQPRRHW 
MFTYKPRQHT 
LFTFSPRRHE 
LFTFSPRRHA 
LFTFS PRHHW 
AFTFRPRQHK 
LFTFS PRRYE 
LFTFS PRRYE 
LFTFSPRRHV 
LFTFSPRRHE 
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HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKC1A 
NDM5 9 
NZLI 
SA13 
Th580 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



NSSIPTTTIR 
NSTVPASGFR 
RPGAATASLR 
NTSIPTTTIR 
NTSIPTTTIR 
YVGATTAS I R 
DGKL PATQLR 
QPGALTQGLR 
NSSIPTTTIR 
NASVPTTTLR 
NSSIPTTTIR 
RPGALTQGLR 
YVGATTAS I R 
SLGAVTAPLR 
NASVPASGFR 
YVGATTAS I R 
YVGATTAS I R 
NSSVPIHGFR 
NASIPVRGFR 
NASVPIRGFR 



RHVDLLVGAA 
QHIDLMVGAA 
THVDMMVGAA 
RHVDLLVGAA 
RHVDLLVGAA 
SHVDLLVGAG 
RH I DLL VGS A 
THIDMWMSA 
RHVDLLVGAA 
RHVDLLVGVA 
RHVDLLVGAA 
AHIDMWMSA 
S HVDLL VGAA 
RAVDYLAGGA 
KHVDLLAGAA 
S HVDLL VGAA 
S HVDLL VGAA 
RHVDLLVGAA 
RHVDLMVGAA 
SHVDLLVGSA 



ALCSAMYVGD 
ALCSAMYLGD 
TLCSALYVGD 
AFCSAMYVGD 
AFCSAMYVGD 
TMCSALYVGD 
TLCSALYVGD 
TLCSALYVGD 
ALCSAMYVGD 
AFCSAMYVGD 
ALCSAMYVGD 
TLCSALYVGD 
TMCSALYVGD 
ALCSALYVGD 
WCSSMYIGD 
TMCSALYVGD 
TMCSALYVGD 
AFCSAMYIGD 
AFCSAMYVGD 
AACSALYIGD 



LCGSVFLVSQ 
LCGGVFLVGQ 
LCGALFLVGQ 
LCGSVFLVSQ 
LCGSVFLVSQ 
MCGPVFLVGQ 
LCGSVFLVGQ 
LCGGVMLAAQ 
FCGSVFLVSQ 
LCGSVFLVSQ 
FCGSVFLVSQ 
LCGGVMLAAQ 
MCGAVFLVGQ 
ACGAVFL VGQ 
LCGAVFLAGQ 
MCGAVFLVGQ 
MCGAVFLVGQ 
LCGSVFLVGQ 
LCGG I FLVGQ 
LCGGVFLVGQ 



LFTFS PRRYE 
LFTFRPRIHQ 
GFSWRHRQHW 
LFTFSPRRYE 
LFTFS PRRYE 
AFTFRPRRHR 
LFTFS PRRHW 
MFIVSPQHHW 
LFTFSPRRYE 
LFTFS PRRHE 
LFTFSPRRYE 
MFIVSPQHHH 
AFTFRPRRHQ 
MFTYS PRRHN 
LATFSPRIHD 
AFTFRPRRHQ 
AFTFRPRRHQ 
LFTFRPKHHQ 
LFSFNPRRHW 
LFTFRPRQHT 



BEBE1 
D89815 
ED4 3 type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 8 3 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1__S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12083 
HCV14 8 0 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 



301 

FVQECNCSIY 
TVQDCNCSIY 
TTQDCNCSIY 
TVQDCNCSIY 
TTQDCNCSIY 
TVQDCNCSIY 
TTQSCNCSIY 
TTQGCNCSIY 
TVQDCNCSIY 
FTQECNCSIY 
TVQDCNCSLY 
TVQDCNCSLY 
TVQDCNCSIY 
TVQDCNCSIY 
TVQDCNCSLY 
TVQDCNCSIY 
TVQDCNCSIY 
TVQDCNCSLY 
TVQDCNCSIY 
TLQDCNCSIY 
TVQDCNCSIY 
TVQDCNCSIY 
TVQDCNCSIY 
TVQDCNCSIY 
TTQDCNCSIY 
TVQTCNCSIY 
TVQDCNCSIY 
TIQDCNCSIY 
TLQDCNCSIY 
TVQDCNCSIY 
TVQDCNCSIY 
TVQDCNCSIY 
TVQDCNCSIY 
TVQDCNCSIY 
TVQDCNCSIY 
TVQTCNCSLY 
TTQGCNCSIY 
FVQDCNCSIY 



PGKITGHRMA 
PGHVSGHRMA 
TGH I TGHRMA 
PGH I TGHRMA 
PGHVTGHRMA 
PGRVSGHRMA 
PGH I TGHRMA 
PGH I TGHRMA 
PGHLSGHRMA 
QGH I TGHRMA 
PGHVSGHRMA 
PGHVSGHRMA 
PGHVSGHRMA 
PGHVSGHRMA 
PGH I TGHRMA 
PGHVSGHRMA 
PGHVSGHRMA 
PGH I TGHRMA 
PGHLTGHRMA 
PGHASGHRMA 
TGHVTGHKMA 
S GH I TGHRMA 
PGH I TGHRMA 
PGHVSGHRMA 
PGH I TGHRMA 
PGHVSGHRMA 
PGHVTGHRMA 
PGHVTGHRMA 
PGHVSGHRMA 
PGHLSGHRMA 
PGHVSGHRMA 
TGHVTGHRMA 
PGHLTGHRMA 
PGHVSGHRMA 
PGHVSGHRMA 
PGHLSGQRMA 
PGH I TGHRMA 
PGT I TGHRMA 



WDMMMNWSPT 
WDMMMNWSPT 
WDMMMNWSPT 
WDMMMNWSPT 
WDMMMNWSPT 
WDMMMNWSPT 
WDMMMNWSPT 
WDMMMNWSPT 
WDMMMNWSPT 
WDMMLSWSPT 
WDMMMNWSPT 
WDMMMNWSPT 
WDMMMNWSPT 
WDMMMNWSPT 
WDMMMNWSPT 
WDMMMNWSPT 
WDMMMNWSPT 
WDMMMNWSPT 
WDMMMNWSPT 
WDMMMNWSPT 
WDMMMNWSPT 
WDMMMKWSPT 
WDMMMNWSPT 
WDMMMNWSPT 
WNMMMNWSPT 
WDMMMNWS PA 
WDMMMNWSPT 
WDMMMNWSPT 
WDMMMNWSPT 
WDMMMNWSPT 
WDMMMNWSPT 
WDMMMNWSPT 
WDMMMNWS PA 
WDMMMNWSPT 
WDMMMNWSPT 
WDMMMNWS PA 
WDMMMNWSPT 
WDMMMNWSPT 



TTMLLAYLVR 
AALWSQLLR 
TTLVLAQVMR 
TALWSQLLR 
GALWAQLLR 
TALWSQLLR 
AALWAQLLR 
AALVMAQLLR 
TALWSQLLR 
LTM I LAYAAR 
TALWSQLLR 
AALWSQLLR 
TALWSQLLR 
TALWSQLLR 
TALWSQLLR 
TALWSQLLR 
TALWSQLLR 
TALWSQLLR 
AALWSQLLR 
TALWSQLLR 
TTLVLSSILR 
TALLMAQLLR 
AALWSQLLR 
AALWSQLLR 
AALWAQLLR 
IGLVISHLMR 
TALWSQLLR 
TALWSQLLR 
TALWSQLLR 
AALWSQLLR 
TALWSQLLR 
ATFWSSALR 
MTLIVSQVLR 
TALWSQLLR 
TALWSQLLR 
VGMWAHILR 
TALVMAQLLR 
ATM I LAY AMR 
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IPEWLDIIT 
I PQAVMDMVA 
IPTTLVDLLS 
I PQAVMDMVA 
IPQAIVDMIA 
I PQAWDMVT 
IPQAIMDMIA 
IPQAILDMIA 
IPQAWDMVA 
VPELVLEIIF 
IPQAWDMW 
IPQAWDMVA 
IPQAWDMVA 
I PQAVMDMVA 
IPQAWDMVA 
IPQAWDMVA 
I PQAVMDMVA 
I PQAVMDMVA 
IPQAIVDMVA 
IPQAVIDMVA 
VPEICASVIF 
IPQWIDIIA 
IPQAIVDMVA 
IPQAWDMVA 
IPQAIMDMIA 
LPQTFFDLW 
I PQAWDMVG 
I PQAVMDMW 
IPQAWDMVA 
IPQAWDMVA 
IPQAWDMVA 
APQVLFDI FA 
LPQTMFDLVI 
IPQAWDMVA 
IPQAWDMVA 
LPQTLFDWA 
IPQAILDMIA 
VPEVIIDIIG 



402 



HPCPP 
HPCUNKCD 
MKC1A 
NDM5 9 
NZLI 
SA13 
Th5 8 0 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



TVQDCNCSIY 
TVQDCNCSIY 
TVQDCNCSIY 
FVQECNCSIY 
TVQTCNCSLY 
WQDCNCSIY 
ITQDCNCSVY 
TVQTCNCSLY 
TVQTCNCSLY 
VTQDCNCSIY 
WQDCNCSIY 
TVQECNCSIY 



PGHVSGHRMA 
PGRVSGHRMA 
PGHVSGHRMA 
PGAITGHRMA 
PGHLSGHRMA 
SGHITGHRMA 
TGHVTGHRMA 
PGHLSGHRMA 
PGHLSGHRMA 
AGH I TGHRMA 
VGH I TGHRMA 
TGH I TGHRMA 



WDMIMNWSPT 
WDMMMNWSPT 
WDMIMNWSPT 
WDMMMNWSPT 
WDMMMNWS PA 
WDMMMNWSPT 
WDMMMNWSPT 
WDMMMNWF PA 
WDMMMNWS PA 
WDMMLNWSPT 
WDMMMNWSPT 
WDMMMNWSPT 



TALWSQLLR 
TALWS QLLR 
TALWSQLLR 
ATM I LAY AMR 
VGMWAHVLR 
TALVMAQLLR 
TTLVLSSILR 
LGMAVAHVLR 
VGMWSHVLR 
VSYWSSALR 
ATLVLSYVMR 
VTFITSSLLR 



I PQAWDMVA 
I PQAWDMVT 
I PQAWDMVA 
VPEVIIDIIS 
LPQTLFDIMA 
IPQWIDIIA 
VPEIVLEVFA 
VPQTLFDIIA 
LPQTLFDIIA 
VPQLLLEVIT 
IPQVIMDIFT 
VPQLLLEIAL 
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BEBE1 
D89815 
ED4 3type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12083 
HCV14 80 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK046 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKC1A 
NDM59 
NZLI 
SA13 
Th5 80 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 
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GGHWGVMFGL 
GAHWGVLAGL 
GGHWGVLVGV 
GAHWGVLAGL 
GAHWGVLAGL 
GSHWGILAGL 
GAHWGVLAG I 
GAHWGVLAG I 
GAHWGVLAGL 
GGHWGWFGL 
GAHWGVLAGL 
GAHWGVLAGL 
GAHWGVLAGL 
GAHWGVLAGL 
GAHWGVLAGL 
GAHWGVLAGL 
GAHWGVLAGL 
GAHWGVLAGL 
GAHWGVLAGL 
GAHWGVLAGL 
GGHWG I LLAV 
GGHWGVLLAA 
GAHWGVLAGL 
GAHWGVLAGL 
GAHWGVLAG I 
GAHWGVMAGL 
GAHWGVLAGL 
GAHWGVLAGL 
GAHWGVLAGL 
GAHWGVLAGL 
GAHWGVLAGL 
GGHWG I I GAL 
GAHWGVMAGV 
GAHWGVLAGL 
GAHWGVLAGL 
GAHWGI IAGL 
GAHWGVLAG I 
GAHWGVMFGL 
GAHWGVLAGL 
GSHWGILAGL 
GAHWGVLAGL 
GAHWGVMFGL 
GAHWG I LAGL 
GAHWGVLFAA 
GGHWGVL I AI 
GAHWG I LAGL 
GAHWG I LAGL 
GAHWGVLGAL 
GGHWG I LAG I 
EGHWGVIGAL 



AYFSMQGAWA 
AYYSMVGNWA 
AYFSMQANWA 
AYYSMVGNWA 
AYYSMVGNWA 
AYYSMVGNWA 
AY F S MVGNWA 
AYFSMVGNWA 
AYYSMVGNWA 
AYFSMQGAWA 
AYYSMVGNWA 
AYYSMIGNWA 
AYYSMVGNWA 
AYYSMVGNWA 
V Y Y S MVGNWA 
AYYSMVGNWA 
AYYSMVGNWA 
VY Y S MVGNWA 
AYYPMVGNWA 
AYYSMAGNWA 
AYFGMAGNWL 
AYFASTANWA 
AYYSMVGNWA 
AYYSMVGNWA 
K Y F S MVGNWA 
AYFSMQGNWA 
AYYSMVGNWA 
AYYAMVGNWA 
AYYSMAGNWA 
AYYSMVGNWA 
AYYSMVGNWA 
LYYSTAANWA 
AYYSMQGNWA 
AYYSMVGNWA 
AYYSMVGNWA 
AYYSMQGNWA 
AYFSMVGNWA 
AYFSMQGAWA 
AYYSMVGNWA 
AYYSMVGNWA 
AYYSMVGNWA 
AYFSMQGAWA 
AYYSMQGNWA 
AYYASAANWA 
AYFGMSGNWL 
AYYSMQGNWA 
AYYSMQGNWA 
LYFSMVANWA 
LYYSMVANWA 
LYYSMVANWA 



KVWILLLTA 
KVLIVMLLFA 
KVILVLFLFA 
KVLIVLLLFA 
KWWLLLFA 
KVLIAMLLFA 
KVLWLLLFA 
KVLWLLLFA 
KVLIVALLFA 
KVIAILLLVA 
KVLIVMLLFA 
KVLIVMLLFA 
KVLIVMLLFA 
KVLIVMLLFA 
KVL I VMLLFV 
KVLIVMLLFA 
KVLIVMLLFA 
KVL I VMLLFV 
KVLIVMLLFA 
KVLIVMLLFA 
KVLAVLFLFA 
KVILVLFLFA 
KVLIVMLLFA 
KVLIVMLLFA 
KVLWLLLFA 
KWIVLIMFS 
KVLIVMLLFA 
KVLIVMLLFA 
KVLIVMLLFA 
KVLIVMLLFA 
KVLIVMLLFA 
KVI I VLLLFA 
KVFLVLCLFS 
KVLIVMLLFA 
KVLIVMLLFA 
KVAIIMVMFS 
KVLWLLLFA 
KVWILLLAA 
KVLWMLLFA 
KVLIAMLLFA 
KVLWMLLFA 
KVWILLLTA 
KVAIIMVMFS 
KWLVLFLFA 
KVIAVLFLFA 
KVAIIMVMFS 
KVAVIMVMFS 
KVIAVLFLFA 
KVLCILFLFA 
KVFAVLLL FA 



GVEASTYTTG 
GVDGHTRVTG 
GVDAETHVSG 
GVDGNTYVTG 
GVDAETRVTG 
GVDGTTHVTG 
GVDAETHVTG 
GVDAETIVSG 
GVDGETYTSG 
GVDATTYSSG 
GVDGTTYVSV 
GADGTTHVTG 
GVDGNTYTTG 
GVDGNTYVSG 
GVDGSTHVSG 
GVDGDTYTTG 
GVDGRTTVTG 
GVDGSTRVSG 
GVDGTTVTMG 
GVDGHTLTTG 
GVEAQT.MIA 
GVDGRTHTVG 
GVDGDTHTTG 
GVDGTTTVTG 
GVDAETHVTG 
GVDATTHTTG 
GVDGSTIVSG 
GVDGDTYASG 
GVDGDTHVTG 
GVDGQTYTTG 
GVDGHTHVTG 
GVDAST . YVA 
GVDASTTITG 
GVDGVTYTTG 
GVDGVTYTTG 
GVDASTHVTA 
GVDAETHVTG 
GVDAQTHTVG 
GVDGGTHVTG 
GVDGTTHVTG 
GVDGGTHVTG 
GVDAHTRS I A 
GVDAHTYTTG 
GVDANTRTVG 
GVEATT . TVG 
GVDAVTYTTG 
GVDAETYITG 
GAD ATT . YTG 
GVDATTRTTG 
GVDATT . HIG 



400 

AWGRSTHLF 
GVQGHVTSTL 
AAVGRSTAGL 
G AAARG AS G I 
GAAGHTAFGF 
GAQGRAASSL 
GSAGHTTAGL 
GQAARAMSGL 
GAASHTTSTL 
QEAGRTVAGF 
GHAS QTTRRV 
GVQAHGAYGL 
AAQGRTVSRL 
GAKSHTTQGL 
GTTAYNTRSF 
GAQGHTTSRV 
GAQGHTTQRL 
GTTAYNTRGL 
GTVARTTYGF 
GHAAHLTSGF 
HGVSQTTSGF 
GTVGQGLKSL 
GVAGRDTLRF 
GSQARTVYEL 
GNAGRTTAGL 
GSAAQATAGF 
GTVARTTHSL 
GAQGRSTLGF 
GAQAKTTNRL 
GAVARTTTGF 
GRVASSTQSL 
SSVSQATSGL 
GVAASGAFTI 
GSQARHTQSV 
GSQARHTQGV 
GQAARNAYG I 
GSAGHTVSGF 
GSTAHNARTL 
GKVAYTTQGF 
GAQGRAASSL 
GKVAYTTQGF 
GSVAHATSGL 
GTASRHTQAF 
GSAAQGARGL 
RAAGRSAYLF 
GSAAHATRGL 
GSAAHGVSTL 
SAVSSTTGAF 
AQAARATLGF 
S S AS ATTNRL 



BEBE1 
D89815 
ED4 3type_4 
HC_C2 
HC_G9 
HCU16326 
HCV H CMR 



401 

TSMFSLGSQQ 
TSLFRPGASQ 
ANLFSSGSKQ 
TSLFSRGPSQ 
AS FLAPGAKQ 
TSLFSPGPVQ 
VGLLTPGAKQ 



RVQLIHTNGS 
KIQLVNTNGS 
NLQLINSNGS 
KIQLVNTNGS 
KIQLINTNGS 
HLQLINTNGS 
NIQLINTNGS 



WHINRTALNC 
WHINRTALNC 
WHINRTALNC 
WHINRTALNC 
WHINRTALNC 
WHINRTALSC 
WHINSTALNC 



NDSLETGFLA 
NDSLKTGFLA 
NDSLNTGFLA 
NDS FNTGFLA 
NESLDTGWLA 
NDSLNTGFVA 
NDSLTTGWLA 



450 

ALFYTSSFNS 
ALFYTHKFNA 
SLFYTHKFNS 
ALFYAHRFNS 
GLLYYHKFNS 
ALFYKYRFNA 
GLFYRHKFNS 



404 



HCV_J1 
HCV_J4 83 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12 0 83 
HCV14 8 0 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKC1A 
NDM5 9 
NZLI 
SA13 
Th5 8 0 
Type_3a_CB 
TypeV_D 
VN004 
VN2 3 5 
VN405 



VSLFTPGAKQ 
ASLFSPGASQ 
AGLFTTGAKQ 
ASFFSPGSAQ 
ASLFNVGPHQ 
TSIFTPGASQ 
VSLFAPGAQQ 
TSLFSSGAQQ 
ASLFTSGASQ 
ASLFTFGAQQ 
TSLFSSGAQQ 
TGLFRPGASQ 
AGLFTPGPSQ 
ASLLTPGAKQ 
TSFFNPGPQR 
TGFFSLGPKQ 
TSLYTRGPSQ 
VGLLTPGAKQ 
TSFFTRGPSQ 
ASLFTQGASQ 
TSLFTPGASQ 
VSMFASGPSQ 
ASLFSAGSQE 
VSWLSQGPSQ 
VSLFSAGARQ 
TSLFSTGAKQ 
TSFFTQGPAQ 
ASFFTPGPAQ 
TSLFSVGAKQ 
VSLLAPGAKQ 
TGMFSLGARQ 
TSFFSRGPSQ 
TSLFSPGPVQ 
TSFFSRGPSQ 
AGLFTSGAKQ 
AGLFDIGPQQ 
ASLFTPGPQQ 
TSIFSSGPNQ 
TSLFSVGAQQ 
TSLFSSGPQQ 
VSLFSPGPTQ 
TGLFQTGAKQ 
TSFFSPGSKQ 



NIQLINTNGS 
R I QLVNTNGS 
NLYL INTNGS 
K I QLVNTNGS 
K I QLVNTNGS 
NIQLINTNGS 
K I QLVNTNGS 
K I QLVNTNGS 
NIQLINTNGS 
R I QLVNTNGS 
KI QLVNTNGS 
KIQL INTNGS 
R I QL INTNGS 
NIQLINTNGS 
QLQFVNTNGS 
KI QLVNTNGS 
R I QLVNTNGS 
NIQLINTNGS 
NLQLVNSNGS 
KIQL INTNGS 
KIQL INTNGS 
KIQL INTNGS 
NIQLINTNGS 
KI QLVNTNGS 
NLQL INTNGS 
PLHLVNTNGS 
R I QL INTNGS 
KIQL INTNGS 
NLQL INTNGS 
NVQL INTNGS 
KIQL INTNGS 
KI QLVNTNGS 
HLQL INTNGS 
KI QLVNTNGS 
NIQLINTNGS 
KLQLVNTNGS 
NLQLINTNGS 
KIQL INTNGS 
KLQLVNTNGS 
KLQLVKTNGS 
NLQLVNSNGS 
N I HL INTNGS 
NVQL I KTNGS 



WHINSTALNC 
WHINRTALNC 
WH I NRTALNC 
WHINRTALNC 
WHINRTALNC 
WHINRTALNC 
WHINRTALNC 
WHINRTALNC 
WHINRTALNC 
WHINRTALNC 
WHINRTALNC 
WHINRTALNC 
WHINRTALNC 
WHINRTALNC 
WHINSTALNC 
WHINRTALNC 
WHINRTALNC 
WHINSTALNC 
WHINSTALNC 
WHINRTALNC 
WHINRTALNC 
WHINRTALNC 
WHINRTALNC 
WHINRTALNC 
WHINRTALNC 
WHINRTALNC 
WHINRTALNC 
WHINRTALNC 
WHINRTALNC 
WHLNS TALNC 
WHINRTALNC 
WHINRTALNC 
WHINRTALSC 
WHINRTALNC 
WHINRTALNC 
WHINSTALNC 
WHINRTALNC 
WHINRTALNC 
WHINSTALNC 
WHINSTALNC 
WHINRTALNC 
WHINRTALNC 
WHINRTALNC 



NESLNTGWLA 
NDSLHTGFLA 
NDSLQTGFLA 
NESINTGFFA 
NDTLQTGFLA 
NDSLQTGFIA 
NDSLNTGFLA 
NDTLQTGFLA 
NDSLQTGFIA 
NDSLNTGFLA 
NDTLQTGFLA 
NDSLNTGFLA 
NDSLQTGFLA 
NDSLQTGFLA 
NDSLQTGFIA 
NDSLNTGWLA 
NDSLQTGFLA 
NESLNTGWLA 
NDSLNTGF I A 
NDSLQTGFLA 
NDSLNTGFLA 
NDSLQTGFLA 
NDSLNTGFLA 
NDSLQTGFIA 
NDSLQTGFIA 
NDSLNTGF I A 
NESLNTGFFA 
NESLNTGFFA 
NESINTGFIA 
NDSLNTGWLA 
NDSLHTGFLA 
NDSLNTGFLA 
NDSLNTGFVA 
NDSLNTGFLA 
NDSLNTGF I A 
NESINTGFIA 
NDSLQTGFVA 
IDSLQTGFLS 
NESINTGFIA 
NESINTGFIA 
NDSLQTGFIA 
NDSLNTGFMA 
NDSLHTGFIA 



GLIYQHKFNS 
ALFYTHRFNS 
SLFYTHKFNS 
ALFYVKKFNS 
ALFYKHRFNA 
ALFYARRFNS 
ALFYTHRFNS 
ALFYTHRFND 
ALFYAHRFNS 
ALFYTHRFNS 
ALFYTHRFND 
ALFYTHRFNA 
ALSYTYRFNS 
SLFYTHKFNS 
GLMYAHKFNS 
ALFYTHSFNA 
ALFYTRSFNS 
GLFYQHKFNS 
GLFYYHKFNS 
SLFYAHRFNA 
ALFYTHRFNA 
ALFYTHSFNS 
ALFYTHRFNS 
ALFYAHRFNA 
SLFYRNKFNA 
GLLYYHKFNS 
ALFYAHKFNS 
ALFYAHKFNS 
GLFYYHKFNS 
GLFYHHKFNS 
SLFYTHSFNS 
ALFYTHSFNA 
ALFYKYRFNA 
ALFYTHSFNA 
SLFYTYRFNS 
GLFYYHKFNS 
GLLYYHKFNS 
ALFYRSNFNS 
GLFYYHRFNS 
GLFYYHKFNS 
GLFARYKFNS 
ALFYLHKFNS 
GLLYAHRFNS 



BEBE1 
D89815 
ED4 3type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 8 3 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV KI R3 



451 

SGCPERLAAC 
SGCPERMASC 
SGCSERLACC 
SGCPERMASC 
SGCPERMASC 
SGCPERLATC 
SGCPERLASC 
SGCPERLASC 
SGCPERMASC 
SGCPERLSSC 
SGCSERMASC 
SGCPERMASC 
SGCPQRLASC 
SGCPERIASC 
SGCPERMASC 



RSIESFRIGW 
RSIDKFDQGW 
KSLDSYGQGW 
RSIDKFDQGW 
QPLTAFDQGW 
RPIDTFAQGW 
RRLTDFAQGW 
RRLTDFDQGW 
RPIDWFAQGW 
RGLDDFRIGW 
RPIDRFAQGW 
RPIDKFAQGW 
RSIDKFAQGW 
RSIDAFAQGW 
RPIDKFAQGW 



GSLEYEESVT 
GPITYAQPD . 
GPLGVANISG 
GPITYYQGD . 
GPITHEGNA . 
GPITYTEPH. 
GPISYANGS. 
GPISHANGS. 
GPITYTEPD. 
GTLEYETNVT 
GPITHAESR . 
GPITYAEPD . 
GPITYAEGH. 
GPITYAEPG. 
GPITYVKPD . 



NDADMRPYCW 
. NSDQRPYCW 
. SSDDRPYCW 
. SPDQRPYCW 
. SDDQRPYCW 
. DLDQRPYCW 
. GLDERPYCW 
. GPDQRPYCW 
. SPDQRPYCW 
NDGDMRPYCW 
. SSDQRPYCW 
. RLDQRPYCW 
. DSDQRPYCW 
. SSDQRPYCW 
. ILDQRPYCW 



500 

HYPPRPCGIV 
HYAPRQCGIV 
HYAPRPCGIV 
HYPPRPCGIV 
HYALRPCGIV 
HYAPQPCGIV 
HYPPRPCGIV 
HYPPKPCGIV 
HYAPRPCGIV 
HYPPRPCGIV 
HYAPQPCGIV 
HYPPRPCGIV 
HYAPRPCGIV 
HYAPRPCGIV 
HYAPRPCGIV 



405 



HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12 083 
HCV14 8 0 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKC1A 
NDM5 9 
NZLI 
SA13 
Th58 0 
Type_3a__CB 
TypeV_D 
VN004 
VN2 3 5 
VN405 



SGCPQRLASC 
SGCPERIASC 
SGCPERMASC 
SGCPERMASC 
SGCPGRMASC 
SGCPERMAAC 
SGCPERMSSC 
SGCPERMASC 
SGCPERMASC 
SGCPERLASC 
SGCPERMSSC 
SGCPERMASC 
SGCAERMASC 
SGCPERMAQC 
SRAESVLASC 
SGCPERMASC 
TGCPERLSAC 
SGCVERMSAC 
SGCPERMASC 
SGCPERMASC 
TGCPQRLSSC 
SGCPERLASC 
SGCPERMSAC 
SGCPERMAGC 
SGCPERLATC 
SGCPERMAGC 
SGCPERLSAC 
TGCPQRLSSC 
TGCPQRMASC 
TGCSERLGAC 
TGCPQRLSSC 
TGCPQRLSSC 
TGCPERMSKC 
TGCPERLSAC 
SGCPERLSSC 



RSIDKFAQGW 
RSIDAFAQGW 
RPIDKFAQGW 
QSIDKFVQGW 
RSIDKFDQGW 
KPLAE FRQGW 
RPLAAFDQGW 
HPIDEFAQGW 
RSIDQFDQGW 
RRLTDFAQGW 
KPITYFNQGW 
RSIDKFDQGW 
RPIDTFDQGW 
RTIDKFDQGW 
RFIDEFDQGW 
RPIDEFAQGW 
KTLDSFDQGW 
SPLDRFAQGW 
SSIDKFAQGW 
SSIDKFAQGW 
KPITFFKQGW 
RPLTDFDQGW 
RS I EAFRVGW 
RPIDEFAQGW 
RPIDTFAQGW 
RPIDEFAQGW 
RGIQAFRIGW 
KPITFFRQGW 
RPLAAFDQGW 
KPLEHFQQGW 
KPITFFKQGW 
KPITFFRQGW 
RPLHSFEQGW 
KSITQFAQGW 
RPLHAFEQGW 



GPITYTEGH . 
GPITYAEPG . 
GPITYAKPD . 
GPITYAENG . 
GPITYADPK. 
GQITHKN . VS 
GTISYATISG 
GPITYAEHS . 
GPITYAEPR . 
GPISYANGS . 
GPLTDANING 
GPITYTEAD . 
GPITYTEPD . 
GPITYAESS . 
GPITYTERN . 
GPITHDMPE . 
GPITYAN . IS 
GPLGPANISG 
GPITYTEPR. 
GPITYTEPG . 
GPLTDANITG 
GPISYANGS . 
GALQYEDNVT 
GPITHWPN. 
GPITYTEPH. 
GPITHWPN. 
GTLRYEDNVT 
GPLTDANITG 
GTISYAAVSG 
GPITHKSNIT 
GPLTDANISG 
GSLTDANVTG 
GPISYVN. IS 
GPVTYAN . VS 
GPLTYAN . IS 



. NSDQRPYCW 
.SSDQRPYCW 
. ILDQRPYCW 
. SSDQRPYCW 
. DPDQRPYCW 
GPSDDRPYCW 
. PSDDKPYCW 
. SSDQRPYCW 
. DLDQRPYCW 
. GLDERPYCW 
. PSEDRPYCW 
. IQDQRPYCW 
. SSDQRPYCW 
. RSDQRPYCW 
. SSDQRPYCW 
. SSDQRPYCW 
GPAVEKPYCW 
. PSSEKPYCW 
. DLDQRPYCW 
. DLDQRPYCW 
. PSDDKPYCW 
. GPDQRPYCW 
NPEDMRPYCW 
. ISDQRPYCW 
. DLDQRPYCW 
. ISDQRPYCW 
NPEDMRPYCW 
. PSDDRPYCW 
. PSDDKPYCW 
GPSEDRPYCW 
. PSDDKPYCW 
. ASADKPYCW 
GSSEDKPYCW 
GSSEDRPYCW 
GPSNDKPYCW 



HYAPRPCGIV 
HYAPRPCGIV 
HYAPRPCGIV 
HYAPRRCG I V 
HYAPQQCGII 
HYAPRPCEW 
HYPPRPCGW 
HYAPQPCGIV 
HYAPRPCGIV 
HYPPRPCGIV 
HYPPRPCNIT 
HYAPRPCGIV 
HYAPRKCGIV 
HYPPPQCTIV 
HYPPRQCGII 
HYAPRPCGIV 
HYPPRPCEW 
HYAPRPCDTV 
HYAPRQCGIV 
HYAPRQCG I V 
HYAPRPCGIV 
HYPPKPCGIV 
HYPPRQCGW 
HYAPRPCGIV 
HYAPQPCGIV 
HYAPRPCGIV 
HYPPKQCGIV 
HYAPRPCDIV 
HYPPRPCGIV 
HYAPRECSW 
HYAPRPCKW 
HYAPRPCDW 
HYAPRPCGIV 
HYAPRPCGW 
HYPPRPCDIV 



BEBE1 
D89815 
ED4 3type_4 
HC_C2 
HCJ39 
HCU16326 
HCV_H_CMR 
HCV_J1 
.HCV_J483 
HCV_J8 
HCV_JK1 
HCV_JS 
HCVJC1_R1 
HCV_K1__R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12 083 
HCV14 8 0 
HCVPOLYP 
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PARTVCGPVY 
PASQVCGPVY 
PASSVCGPVY 
PASEVCGPVY 
PAKKVCGPVY 
PTLQVCGPVY 
PAKSVCGPVY 
PAKSVCGPVY 
PASQVCGPVY 
PARTVCGPVY 
PALQVCGPVY 
PALEVCGPVY 
PAQQVCGPVY 
PASEVCGPVY 
PASEVCGPVY 
PASQVCGPVY 
PASEVCGPVY 
PASEVCGPVY 
PASQVCGPVY 
PRSEACGPVY 
PARSVCGPVY 
PARDVCGPVY 
PASEVCGPVY 



CFTPSPVWG 
CFTPSPVWG 
CFTPSPVWG 
CFTPSPVWG 
CFTPSPVWG 
CFTPSPVAVG 
CFTPSPVWG 
CFTPSPVWG 
CFTPSPVWG 
CFTPSPVWG 
CFTPSPVWG 
CFTPSPVWG 
CFTPSPVWG 
CFTPSPVWG 
CFTPSPVWG 
CFTPSPVWG 
CFTPSPVWG 
CFTPSPVWG 
CFTPSPVWG 
CSTPSPVWG 
CFTPSPVWG 
CFTPSPVWG 
CFTPSPVWG 



TTDRAGAPTY 
TTDRFGAPTY 
TTDHVGVPTY 
TTDRLGVPTY 
TTDRAGVPTY 
TTDRFGAPTY 
TTDRSGAPTY 
TTDRSGAPTY 
TTDRSGVPTY 
TTDKQGVPTY 
TTDRFGVPTY 
TTDRFGVPTY 
TTDRFGAPTY 
TTDRSGAPTY 
TTDRSGAPTY 
TTDRFGAPTY 
TTDRSGAPTY 
TTDRSGAPTY 
TTDRSGAPTY 
TTDRFGAPTY 
TTDKRGNPTY 
TTDRRGCPTY 
TTDRHGVPTY 



NWGENETDVF 
NWGDNETDVL 
TWGENETDVF 
NWGENETDVL 
RWGANETDVL 
RWGANETDVL 
SWGANDTDVF 
NWGANDTDVF 
SWGENETDVM 
TWGENETDVF 
NWGDNETDVL 
SWGENETDVL 
NWGANETDVL 
SWGENETDVL 
NWGGNETDVL 
NWGANETDVL 
SWGENETDVL 
NWGGNETDVL 
SWGENETDVL 
NWGDNETDVL 
TWGENETDVF 
NWGSNETDIL 
SWGENGTDVL 
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LLNSTRPPKG 
LLNNTRPPHG 
LLNSTRPPHG 
LLNNTRPPQG 
LLNNSRPPMG 
LLNNAGPPQG 
VLNNTRPPLG 
VLNNTRP PLG 
LLNNTRPPQG 
LLNSTRPPRG 
LLNNTRPPQG 
LLNNTRPPQG 
LLNNTRPPQG 
LLNNTRAPQG 
LLNNTRPPQG 
LLNNTRPPQG 
LLNNTRAPQG 
LLNNTRPPQG 
LLNNTRPPQG 
LLNNTRPPQG 
MLESLRPPTG 
LLNNIRPPAG 
LLNNTRPPQG 
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HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKC1A 
NDM5 9 
NZLI 
SA13 
Th58 0 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



PASQVCGPVY 
PAKSVCGPVY 
KPLNVCGPVY 
PASQVCGPVY 
PASEVCGPVY 
PASEVCGPVY 
PASEVCGPVY 
PASQVCGPVY 
SALNVCGPVY 
PAQSVCGPVY 
PASQVCGPVY 
PASQVCGPVY 
PALNVCGPVY 
PAKSVCGPVY 
SASSVCGPVY 
PASQVCGPVY 
PTLQVCGPVY 
PASQVCGPVY 
SARSVCGPVY 
PASSVCGPVY 
PARGVCGPVY 
PASSVCGPVY 
PASGVCGPVY 
PALNVCGPVY 
PARNVCGPVY 
SARSVCGPVY 
PARSVCGPVY 



CFTPSPVWG 
CFTPSPVWG 
CFTPSPVWG 
CFTPSPVWG 
CFTPSPVWG 
CFTPSPVWG 
CFTPSPVWG 
CFTPSPVWG 
CFTPSPWLG 
CFTPSPVWG 
CFTPSPVWG 
CFTPSPVWG 
CFTPSPVWG 
CFTPSPVWG 
CFTPSPVWG 
CFTPSPVWG 
CFTPSPVAVG 
CFTPSPVWG 
CFTPSPVWG 
CFTPSPVWG 
CFTPSPVWG 
CFTPSPVWG 
CFTPSPVWG 
CFTPSPVWG 
CFTPSPVWG 
CFTPSPVWG 
CFTPSPVWG 



TTDRSGVPTY 
TTDRSGAPTY 
TTDIKGLPTY 
TTDRFGAPTY 
TTDRFGVPTY 
TTDRFGVPTY 
TTDRFGVPTY 
TTDRFGAPTY 
TTDRRGNPTY 
ATDKRGAPTY 
TTDRSGAPTY 
TTDRSGAPTY 
TTDAKGAPTY 
TTDRSGAPTY 
TTDRLGAPTY 
TTDRFGAPTY 
TTDRFGAPTY 
TTDRFGAPTY 
TTDRLGVPTY 
TTDARGVPTY 
TTDRKGNPTY 
TTDRLGNPTY 
TTDAKGVPTY 
TTDRKGVPTY 
TTDQRGIPTY 
TTDRRGVPTY 
TTDRKGLPTY 



SWGENETDVL 
SWGANDTDVF 
RFGVNESDVF 
SWGENETDVL 
SWGENETDVL 
RWGENETDVL 
SWGENETDVL 
SWGENETDVL 
TWGANETDVF 
TWGENESDVF 
NWGANETDVL 
NWGANETDVL 
TWGANKTDVF 
SWGENDTDVF 
TWGENETDVF 
NWGNNETDVL 
RWGANETDVL 
NWGNNETDVL 
TWGENETDVF 
TWGENEKDVF 
SWGENETDIF 
NWGENETDVF 
TWGANDTDVF 
NWGENESDVF 
TWGENVSDVF 
TWGENESDVF 
TWGANESDVF 



LLNNTRPPQG 
VLNNTRPPLG 
LLTSLRPPQG 
I LNNTRP PQG 
LLNNTRPPQG 
LLNNTRPPQG 
VLNNTRPPQG 
LLSNTRPPQG 
MMSSLRPPAG 
LLESARPPTE 
LLNNTRPPQG 
LLNNTRPPQG 
LLESLRPPSG 
VLNNTRPPLG 
LLNSTRPPQG 
LLNNTRPPQG 
LLNNAGPPQG 
LLNNTRPPQG 
ILNSTRPPGG 
LLKSQRPPSG 
LLNNTRPPTG 
MLESLRPPQG 
LLESLRPPGG 
LLESLRPPSG 
LLHSARPPLG 
LLESLRPPAG 
LLRSTRPPRG 



BEBE1 
D89815 
ED4 3type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 8 3 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12 083 
HCV14 80 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
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AWFGCTWMNG 
NWFGCTWMNS 
AWFGCVWMNS 
NWFGCTWMNT 
NWFGCTWMNS 
NWFGCTWMNG 
NWFGCTWMNS 
NWFGCTWMNS 
NWFGCTWMNS 
AWFGCTWMNG 
NWFGCTWMNS 
NWFGCTWMNS 
NWFGCTWMNG 
NWFGCTWMNG 
NWFGCTWMNS 
NWFGCTWMNG 
NWFGCTWMNG 
NWFGCTWMNS 
NWFGCTWMSS 
NWFGCTWMNS 
GWFGCTWMNS 
NWFGCTWMNS 
NWFGCTWMNG 
NWFGCTWMNS 
NWFGCTWMNS 
RWFGCVWMNS 
NWFGCTWMNS 
NWFGCTWMNG 
NWFGCTWMNS 
NWFGCTWMNG 
NWFGCTWMNS 



TGFTKTCGAP 
TGFTKTCGGP 
TGFTKTCGAP 
TGFTKTCGGP 
SGFTKTCGAP 
TGFTKTCGGP 
TGFTKVCGAP 
TGFTKVCGAP 
TGFTKTCGGP 
TGFTKTCGAP 
TGFTKTCGGP 
TGYTKTCGGP 
TGFTKTCGGP 
TGFTKTCGGP 
TGFTKTCGGP 
TGFTKTCGGP 
TGFTKTCGGP 
TGFTKTCGGP 
TGFTKTCGGP 
TGFTKTCGAP 
TGFTKTCGAP 
TGFVKNCGAP 
TGFTKTCGGP 
TGFTKTCGGP 
TGFTKVCGAP 
TGFVKTCGAP 
TGFTKTCGGP 
TGFTKTCGGP 
TGFTKTCGGP 
TGFTKTCGGP 
TGFTKTCGGP 



PCRIRKDFN . 
PCNIRG. . . . 

PCEVN 

PCNIGG. . . . 
ACNIGG. . . . 
PCNIGG. . . . 
PCVIGG .... 
PCVIGG .... 
PCNIGG. . . . 
PCRIRKDYN. 
PCNIGG .... 
PCNIGG .... 
PCNIGG .... 
PCNIGG .... 
PCNIGG .... 
PCNIGG .... 
PCNIGG .... 
PCNIGG. . . . 
PCNIGG. . . . 
PCNIGG. . . . 
PCQIVPGNYN 
PCNLGP .... 
PCNIGG .... 
PCGIGG. . . . 
PCVIGG .... 
PCNI YGGMKD 
PCNIGG. . . . 
PCNIGG .... 
PCNIGG .... 
PCHIGG .... 
PCNIGG. . . . 



.A. . SEDLLC 
VG . . NNTLTC 
TN. . NGTWHC 
AG . . NNTLTC 
SG. . NNTLLC 
VG . . NNTLTC 
VG. .NNTLLC 
GG . . NNTLHC 
VG. . NHTLTC 
.S . . TIDLLC 
AG. .NNTLTC 
VG. .NNTLTC 
AG . . NNTLTC 
VG . . NNTLTC 
AG . . NNTFTC 
AG . . NDTLTC 
VG . . NNTLTC 
AG . . NNTLTC 
AG . . NNTLTC 
VG . . NNTLTC 
SS. . ANELLC 
TG. . NNSLKC 
VG . . NNTLTC 
VG. . NNTLIC 
VG . . NNTLLC 
I EANQTHLKC 
GG . . NNTLVC 
VG. .NNTLTC 
VG. .NNTLTC 
RG. .NNTLTC 
VG. .NNTLVC 
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PTDCFRKHPG 
PTDCFRKHPD 
PTDCFRKHPE 
PTDCFRKHPE 
PTDCFRKHPD 
PTDCFRKHPG 
PTDCFRKHPE 
PTDCFRKHPE 
PTDCFRKHPE 
PTDCFRKHPD 
PTDCFRKHPE 
PTDCFRKHPE 
PTDCFRKHPE 
PTDCFRKHPE 
PTDCFRKHPE 
PTDCFRKHPE 
PTDCFRKHPE 
PTDCFRKHPE 
PTDCFRKHPE 
PTDCFRKHPE 
PTDCFRKHPE 
PTDCFRKHPD 
PTDCFRKHPE 
PTDCFRKHPE 
PTDCFRKYPE 
PTDCFRKHHD 
PTDCFRKHPE 
PTDCFRKHPE 
PTDCFRKHPE 
PTDCFRKHPE 
PTDCFRKHPE 
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BEBE1 
D89815 
ED4 3type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 8 3 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S 1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12083 
HCV14 8 0 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHTJMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
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AT Y I KCGAGP 
ATYTKCGSGP 
TTYAKCGSGP 
ATYTKCGSGP 
ATYSRCGSGP 
ATYTKCGSGP 
ATYSRCGSGP 
ATYSRCGSGP 
ATYTKCGSGP 
AT YL KCGAGP 
ATYTKCGSGP 
ATYTKCGSGP 
ATYAKCGSGP 
ATYTKCGSGP 
ATYTKCGSGP 
ATYAKCGSGP 
ATYTKCGSGP 
ATYTKCGSGP 
ATYTKCGSGP 
ATYSKCGSGP 
ATYQRCGSGP 
ATYTRCGSGP 
ATYTKCGSGP 
ATYTRCGSGP 
ATYSRCGSGP 
ATFTRCGSGP 
ATYTKCGSGP 
ATYTRCGSGP 
ATYTKCGSGP 
ATYTKCGSGP 
ATYTKCGSGP 
ATYAKCGSGP 
ATYNRCGAGP 
ATYTKCGSGP 
ATYTKCGSGP 
ATYSRCGAGP 
ATYSRCGSGP 
TTYIKCGSGP 
ATYTKCGSGP 



WLTPRCLVDY 
WLTPRCLVDY 
WITPRCLIDY 
WLTPRCLVDY 
WLTPRCLVDY 
WLTPRCLVDY 
WITPRCMVDY 
WITPRCLVDY 
WLTPRCLVDY 
WLTPRCLVDY 
WLTPRCMVDY 
WLTPRCLVHY 
WLTPRCIVDY 
WLTPRCMVDY 
WLTPRCIVDY 
WLTPRCIVDY 
WLTPRCMVDY 
WLTPRCIVDY 
WLTPRCLVDY 
WLTPRCMVDY 
WVTPRCLVDY 
WLTPRCLVHY 
WLTPRCMVDY 
WLTPRCMVDY 
RITPRCMVDY 
WLTPRCLVDY 
WLTPRCMVDY 
WLTPRCLVDY 
WLTPRCMVDY 
WLTPRCMVDY 
WLTPRCMVDY 
WLTPRCLVDY 
WLTPRCLVDY 
WLTPRCIVDY 
WLTPRCIVDY 
WLTPRCLVDY 
WITPRCLVDY 
WLTPRCLIDY 
WLTPRCLVHY 



PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHFPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWYYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWYYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
AYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 



VNYTIYKVRM 
VNFTI FKVRM 
ANFSVFNIRT 
VNFTI FKVRM 
VNYTIFKIRM 
VNFTI FKVRM 
INYTI FKVRM 
INYTIFKVRM 
FNFSIFKVRM 
VNFT I FKARM 
FNFTIFKIRM 
VNFT I FKVRM 
VNFS I FKVRM 
VNFTI FKVRM 
VNFT I FT I RM 
VNFS I FKVRM 
VNFTI FKVRM 
VNFTIFTIRM 
VNFTTFKVRM 
VNFS I FKVRM 
VNFTLHKVRM 
VNYT I FKVRM 
VNFT I FKVRM 
VNFTI FKVRM 
INYTIFKVRM 
VNFS I FKVRM 
VNFTI FKVRM 
VNFAI FKVRM 
VNFT I FKVRM 
VNFTTFKVRM 
VNF TV FKVRM 
VNYTLHKVRM 
VNYTIFKVRM 
VNFT I FKVRM 
VNFTI FKVRM 
VNFTLFKVRM 
INYTIFKIRM 
VNYTIFKIRM 
VNFTI FKVRM 
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FVGGIEHRLQ 
YVGGVEHRLD 
FVGG I EHRMQ 
YVGGVEHRLD 
FVGGVEHRLD 
YVGGAEHRLD 
YVGGVEHRLE 
YVGGVEHRLD 
YVGGVEHRLN 
YVGGVEHRFS 
YVGGVEHRLN 
YVGG I EHRLD 
YVGGVEHRLT 
YVGGVEHRLN 
YVGGVEHRLK 
YVGGVEHRLT 
YVGGVEHRLN 
YVGGVEHRLK 
YVGGVEHRL I 
YVGGVEHRLN 
FVGGTEHRFD 
FIGGLEHRLE 
YVGGVEHRL S 
YVGGVEHRLN 
YVGGVEHRLE 
FVGGHEHRFS 
YVGGVEHRLN 
YVGGVEHRLD 
YVGGVEHRLN 
YVGGVEHRL I 
YVGGVEHRLN 
YIAGSEHRFT 
FVGGLEHRFN 
YVGGVEHRL S 
YVGGVEHRL S 
FVGGFEHRFT 
YVGGVEHRLE 
YVGGVEHRLT 
YVGGVEHRLE 
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HPCUNKCD 
MKC1A 
NDM59 
NZLI 
SA13 
Th5 80 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



ATYTKCGSGP 
ATYTKCGSGP 
ATYIKCGSGP 
TTYSRCGAGP 
ATYTKCGSGP 
ATYQKCGSGP 
AT YS RCGAGP 
ATYSRCGAGP 
ASFVKCGSGP 
ATYRKCGSGP 
ATYARCGSGP 



WLTPRCLVDY 
WLTPRCLVHY 
WLTPRCLVDY 
WLTPRCMVDY 
WLTPRCLVHY 
WLTPRCLVDY 
WLTPRCMVDY 
WLTPRCMVDY 
WLTPRCMVDY 
WLTPRCLVDY 
WLTPRCLVNY 



PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 



VNFT I FKVRM 
VNFT I FKVRM 
INYTIFKIRM 
VDFRLFKVRM 
LNYT I FKVRM 
VNYTIHKVRM 
VNFTLFKVRM 
VNFTLFKVRM 
VNFT IHKVRV 
VNYT IHKVRL 
VNYTIHKVRM 



YVGGAEHRLD 
YVGGVEHRLE 
YVGGVEHRLT 
FVGGFEHRFT 
YIGGLEHRLE 
FIGGVEHRFD 
FVGGFEHRFT 
FVGGFEHRFT 
FVGGVEHRFN 
FINGLEHRFD 
FVGGIEHRFE 



BEBE1 
D89815 
ED4 3type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12 083 
HCV14 80 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKC1A 
NDM5 9 
NZLI 
SA13 
Th5 80 
Type_3a_CB 
TypeV_D 
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AACNFTRGDR 
AACNWTRGER 
AACNWTRGEV 
AACNWTRGER 
AACNWTRGER 
AACNWTRGER 
AACNWTRGER 
AACNWTRGER 
AACNWTRGER 
AACNFTRGDR 
AACNWTRGER 
AACNWTRGER 
AACNWTRGER 
AACNWTRGER 
AACNWTRGER 
AACNWTRGER 
AACNWTRGER 
AACNWTRGER 
AACNWTRGER 
AACNWTRGER 
VACNWTRGER 
AACNWTYGER 
AACNWTRGER 
AACNWTRGER 
AACNWTRGER 
AACNWTRGER 
AACNWTRGER 
AACNWTRGER 
AACNWTRGER 
AACNWTRGDR 
AACNWTRGER 
AACNWTRGER 
AACNWTRGER 
AACNWTRGER 
AACNWTRGER 
AACNWTRGER 
AACNWTRGER 
AACNFTRGDR 
AACNWTRGER 
AACNWTRGER 
AACNWTRGER 
AACNFTRGD P 
AACNWTRGER 
VACNWTRGER 
AACNWTRGDR 
AACNWTRGER 
AACNWTRGER 



CNLEDRDRSQ 
CDLEDRDRAE 
CGLEHRDRVE 
CALEDRDRSE 
CDLDDRDRAE 
CDLEDRDRSE 
CDLEDRDRSE 
CDLEDRDRSE 
CNLEDRDRSE 
CRLEDRDRGQ 
CNIEDRDRSE 
CDLEDRDRSE 
CDLEDRDRSE 
CDLEDRDRSE 
CNLEDRDRAE 
CDLEDRDRSE 
CDLEDRDRSE 
CNLEDRDRAE 
CNLEDRDRSE 
CDLDDRDRSE 
CELHDRNRIE 
CDLEDRDRAE 
CDLEDRDRSE 
CDLEDRDRSE 
CDLEDRDRSE 
CDLEDRDRSE 
CDLEDRDRSE 
CNLEDRDRSE 
CDLEDRDRPE 
CNLEDRDRSE 
CDLEDRDRSE 
CDLADRDR I E 
CNLEDRDRSE 
CDLEDRDRSE 
CDLEDRDRSE 
CDIEDRDRSE 
CDLEDRDRSE 
CNLEDRDRSQ 
CDLEDRDRSE 
CDLEDRDRSE 
CDLEDRDRSE 
CNLEDRDRSQ 
CDIEDRDRSE 
CDLEDRDRAE 
CDLYDRDRIE 
CDIEDRDRSE 
CNIEDRDRSE 



LSPLLHSTTE 
LSPLLLSTTE 
LSPLLLTTTA 
LSPLLLSTTE 
LSPLLLSTTQ 
LSPLLLSTTE 
LSPLLLSTTQ 
LSPLLLSTTQ 
LSPLLLSTTE 
QSPLLHSTTE 
LSPLLLSTTE 
LSPLLLSTTE 
LSPLLLSTTE 
LSPLLLSTTE 
LSPLLLSTTE 
LSPLLLSTTE 
LSPLLLSTTE 
LSPLLLSTTE 
LSPLLLSTTE 
LSPLLLSTTE 
MSPLLFSTTQ 
LSPLLHTTTQ 
LSPLLLSTTE 
LSPLLLSTTE 
LSPLLLSTTQ 
QQPLLHSTTD 
LSPLLLSTTE 
LSPLLLSTTE 
LSPLLLSTTE 
LSPLLLSTTE 
LSPLLLSTTE 
MSPLLFSTTE 
MYPLLHSTTE 
LSPLLLSTTE 
LSPLLLSTTE 
QHPLLHSTTE 
LSPLLLTTTQ 
LSPLLHSTTE 
LSPLLLSTTE 
LSPLLLSTTE 
LSPLLLSTTE 
LSPLLHSTTE 
QHPLLHSTTE 
LSPLLHTTTQ 
MSPLLFSTTQ 
QHPLLHSTTE 
QHPLLHSTTE 



WAILPCSYTD 
WQILPCSYTT 
WQILPCSFTT 
WQILPCSFTT 
WQVLPCSFTT 
WQVLPCSFTT 
WQVLPCSFTT 
WQVLPCSFTT 
WQILPCAFTT 
WAVLPCSFSD 
WQILPCSFTT 
WQILPCSFTT 
WQILPCSFTT 
WQILPCSFTT 
WQILPCSFTT 
WQILPCSFTT 
WQILPCSFTT 
WQILPCSFTT 
WQILPCSYTT 
WQVLPCSFTT 
LSILPCSFST 
WAILPCSFTP 
WQVLPCSFTT 
WQVLPCSFTT 
WQVLPCSFTT 
SLILPCSFTP 
WQILPCSFTG 
WQILPCAFTT 
WQVLPCSFTT 
WQILPCSFTT 
WQILPCSFTT 
LAILPCSFTT 
QAILPCSFVP 
WQTLPCSFTT 
WQTLPCSFTT 
LAILPCSFTP 
WQVLPCSFTT 
WAILPCTYSD 
WQVLPCSFTT 
WQVLPCSFTT 
WQVLPCSFTT 
WAILPCSYSD 
LAILPCSFTP 
WAILPCSFTP 
LAILPCSFTT 
LAILPCSFTP 
LAILPCSFTP 
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LPALSTGLLH 
LPALSTGLIH 
LPALSTGLIH 
LPALSTGLIH 
LPALSTGLIH 
LPALSTGLIH 
LPALSTGLIH 
LPALSTGLIH 
LPALSTGLIH 
LPALSTGLLH 
LPALSTGLIH 
LPALSTGLIH 
LPALSTGLIH 
LPVLSTGLIH 
LPALSTGLIH 
LPALSTGLIH 
LPVLSTGLIH 
LPALSTGLIH 
LPALSTGLIH 
LPALSTGLIH 
MPALSTGLIH 
TPALSTGLIH 
LPALSTGLIH 
LPALSTGLIH 
LPALSTGLIH 
MRRLSTGLIH 
LPALSTGLIH 
LPALSTGLIH 
LPALSTGLIH 
LPALSTGLIH 
LPALSTGLIH 
MPALSTGLIH 
IPALSTGLIH 
LPALSTGLIH 
LPALSTGLIH 
MPALSTGLIH 
LPALSTGLIH 
LPALSTGLLH 
LPALSTGLIH 
LPALSTGLIH 
LPALSTGLIH 
LPALSTGLLH 
MPALSTGLIH 
TPALSTGLIH 
MPALSTGLIH 
MPALSTGLIH 
MPALSTGLIH 
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VN004 AACNWTRGDR CELDDRDRFE MSPLLFSTTQ LAILPCSFTT MPALSTGLIH 
VN2 35 AACNWTRGER CELEDRDRIE MSPLLFSTTE LAILPCSFTT MPALSTGLVH 
VN4 05 AACNWTRGER CELDDRDRVE MSPLLFSTTQ LSILPCSFTT MPALSTGLIH 



BEBE1 
D89815 
ED4 3type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 8 3 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1__R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12 083 
HCV14 8 0 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKC1A 
NDM59 
NZLI 
SA13 
Th5 80 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 
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LHQNIVDVQY 
LHQNIVDIQY 
LHQNIVDVQY 
LHRNIVDVQY 
LHQNIVDVQY 
LHQNIVDIQY 
LHQNIVDVQY 
LHQNIVDVQY 
LHQNIVDVQY 
LHQNIVDVQY 
LHQNIVDVQY 
LHRNIVDVQY 
LHQNIVDVQY 
LHQNIVDVQY 
LHQNIVDVQY 
LHQNIVDVQY 
LHQNIVDVQY 
LHQNIVDVQY 
LHQNIVDVQY 
LHQNIVDVQY 
LHQNIVDVQY 
LHQNIVDTQY 
LHQNIVDVQY 
LHQNWDVQY 
LHQNIVDVQY 
LHQNIVDVQY 
LHQNWDVQY 
LHQNIVDVQY 
LHQNIVDVQY 
LHQNIVDVQY 
LHRNIVDVQY 
LHQNWDVQY 
LHQNIVDVQY 
LHQNIVDVQY 
LHQNIVDVQY 
LHQNIVDVQY 
LHQNIVDVQY 
LHQNIVDVQF 
LHQNIVDVQY 
LHQNIVDIQY 
LHQNIVDVQY 
LHQNIVDVQY 
LHQNIVDVQY 
LHQNIVDTQY 
LHQNIVDVQY 
LHQNIVDVQY 
LHQNIVDVQY 
LHQNIVDIQY 
LHQNIVDIQY 
LHQNIVDVQY 



LYGLSPAITK 
LYGIGSAWS 
LYGVGSAWS 
LYGIGSAWS 
LYGLSSAVTS 
LYGIGSAWS 
LYGVGSSIAS 
LYGVGSSIAS 
LYGVGSAFVS 
LYGLSPALTR 
LYGVGSAWS 
LYGIGSAWS 
LYGVGSAWS 
LYGVGSAWS 
LYGVGSAWS 
LYGVGSAWS 
LYGVGSAWS 
LYGVGSAWS 
LYGIGSAWS 
LYGIGSAWS 
LYGVSTNVTS 
LYGLSSSIVS 
LYGIGSWVS 
LYGIGSWVS 
LYGVGSSIAS 
LYGVGSAWG 
LYGIGSAWS 
LYGIGSAVAS 
LYGIGSAWS 
LYGIGSAWS 
LYGIGSAWS 
LYGLSTS IVN 
LYGISSGLVG 
LYGIGSAWS 
LYGIGSAWS 
LYGIGSGMVG 
LYGVGSSIAS 
MYGLS PALTK 
LYGIGSAWS 
LYGIGSAWS 
LYGIGSAWS 
MYGLS PALTK 
LYGVGSGMVG 
LYGLSSSIVS 
LYGVSSSIVS 
LYGVGSGMVG 
LYGVGSGMVG 
LYGVSTAWS 
LYGLAPALVS 
LYGVSSAWS 



YWKWEWWL 
IAIKWEYWL 
WALKWEYWL 
FAIKWEYVLL 
WVIKWEYWL 
FAIKWEYIVL 
WAIKWEYWL 
WAIKWEYWL 
FAIKWEYILL 
YIVKWEWVIL 
IVIKWEYVLL 
FAIKWEYVLL 
FAIKWEYVLL 
FVIKWEYILL 
WIRWEYVLL 
FAIKWEYVLL 
FVIKWEYILL 
WIRWEYVLL 
FVIKWEYVLL 
FAIKWEYWL 
WWKWEYIVL 
WAVKWE Y I ML 
FAIKWEYWL 
FAIKWEYILL 
WAIKWEYWL 
WALKWEFWL 
FAIKWEYILL 
FAIKWEYVLL 
FAIKWEYVLL 
IAIRWEYVLL 
FAIKWEYILL 
WAIKWEYWL 
WAIKWEFVIL 
FVIKWEYIVL 
FVIKWEYIVL 
WALKWEFVIL 
WAIKWEYWL 
YIVRWEWWL 
FAIKWEYILL 
FAIKWEYIVL 
FAIKWEYILL 
YIVRWEWWL 
WALKWEFVIL 
WAVKWEYIVL 
WAVKWEYWL 
WALKWEFVIL 
WALKWEFVIL 
WAMKWEYWL 
WAVRWEYWL 
WAVKWEYIVL 



LFLLLADARV 
LFLLLADARV 
AFLLLADARV 
LFLLLADARV 
L FLLLADAR I 
LFLLLADARV 
LFLLLADARV 
LFLLLADARV 
LFLLLADARV 
L FLLLADAR I 
LFLLLADARV 
LFLLLADARV 
LFLLLADARV 
LFLLLADARV 
LFLLLADARV 
LFLLLADARV 
LFLLLADARV 
LFLLLADARV 
FFLLLADARV 
LFLLLADARV 
MFLVLADARI 
VFLLLADARI 
LFLLLADARV 
LFLLLADARV 
LFLLLADARV 
VFLLLADARV 
LFLLLADARV 
LFLLLADARV 
LFLLLADARV 
LFLLLADARV 
LFLLLADARV 
LFLVLADSRI 
I FLLLADARV 
LFLLLADARV 
LFLLLADARV 
I FLLLADARV 
LFLLLADARV 
LFLLLADARV 
LFLPLADARV 
LFLLLADARV 
LFLPLADARV 
LFLLLADARV 
VFLLLADARV 
AFLLLADAR I 
MFLVLADARI 
I FLLLADRRV 
I FLLLADARV 
AFLVLADARV 
AFLLLADAR I 
AFLVLAVARV 
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CACLWMLLLL 
C AC L WMMLL I 
SAYLWMMFMV 
C ACL WMMLL I 
C ACL WMMLL I 
CACLWMMLLV 
CSCLWMMLLI 
CSCLWMMLLI 
CACLWMMLLI 
CACLWMLIIL 
CACLWMMLLI 
CACLWMMLLI 
CACLWMMLLV 
CACLWMMLLI 
CACLWMMLLI 
CACLWMMLLV 
CACLWMMLLI 
CACLWMMLLI 
CACLWMILLI 
CACLWMMLLI 
CTCLWLMLLI 
CTCLLILLLI 
CACLWMMLLI 
CACLWMMLLI 
CSCLWMMLLI 
CVAL WMMLL I 
CACLWMMLLI 
CACLWMMLLI 
CACLWMMLLI 
CACLWMMLLI 
CACLWMMLLI 
CLALWLMLL I 
C WLWMMML I 
CACLWMMLLI 
CACLWMMLLI 
CVALWLILTI 
CSCLWMMLLI 
CACLWMLILL 
CAWLWMMLL I 
CACLWMMLLV 
CAWLWMMLL I 
CACLWMLILL 
C VALWLMLM I 
CTCLWIMLLV 
CTCLWLMLLV 
CVALWLMLM I 
C VALWLMLM I 
CACLWLMFLV 
CACLWMVLLI 
CACLWLMFLV 
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BEBE1 GQAEAALEKL VILHAASAAS SNGLLYFILF FVAAWC I KGR AVPMVTYTLL 

D8 9815 AQAEAALENL WLNAAS WG AHGMLPFFMF FCAAWYMKGR LVPGAAYAFY 

ED4 3type_4 SQVEAALSNL ININAASAAG AQGFWYAILF ICIVWHVKGR FPAAAAYAAC 
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HC__C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_JC1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12083 
HCV14 80 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK046 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKC1A 
NDM59 
NZLI 
SA13 
Th580 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



AQAEAALENL 
SQVEAALENL 
AQAEAALENL 
SQAEAALENL 
SQAEAALENL 
AQAEAALENL 
GQAEAALEKL 
AQAEAALENL 
AQAEAALENL 
AQAEAALENL 
AQAEAALENL 
AQAEAALENL 
AQAEAALENL 
AQAEAALENL 
AQAEAALENL 
AQAEAALENL 
ARAEAALENL 
STVEAAVERL 
CQAEATCKNV 
AQAEAALENL 
AQAEAALENL 
SQAEAALENL 
SQAEAAMENL 
AQAEAALENL 
AQAEAALENL 
AQAEAALENL 
AQAEAALENL 
AQAEATLENL 
GQAEAALENL 
SQAEAALENL 
AQAEAALENL 
AQAEAALENL 
SQAEAALENL 
SQAEAALENL 
GQAEAALEKL 
AQAEAALENL 
AQAEAALENL 
AQAEAALENL 
GQAEAALEKL 
SQTEAALENL 
CQAEAALENV 
GKVEAALERL 
TQAEAALENL 
SQAEAALENL 
GQAEAALENV 
SQVEAALENL 
GQAEAALENL 



WLNAASVAG 
IVLNAASLVG 
WLNAASVAG 
VILNAASLAG 
VILNAASLAG 
WLNAASVAG 
IILHSASAAS 
WLNAASVAG 
WLNAASVAG 
WLNAAS LAG 
WLNAASVAG 
V I LNAAS VAG 
WLNAAS LAG 
WLNAASVAG 
V I LNAAS VAG 
WLNAASVAG 
VALNAAS VAG 
WLNAAS AAG 
I VLNAAAAAG 
WLNAASVAG 
WLNAAS LAG 
VILNAASLAG 
VMLNALSAAG 
WFNAASVAG 
WLNAAS VAD 
WLNSASVAG 
WLNAASVAG 
WLNAASVAG 
IVLNAASAAA 
IVLNAISAAG 
WLNAAS LAG 
WLNAAS LAG 
VTLNAVAAAG 
VILNAASLAG 
WLHAASAAS 
WLNAAS MAG 
WLNAASVAG 
WLNAAS MAG 
WLHAASAAS 
VTLNAVAAAG 
I VLNAAAAAG 
WLNAASAAG 
VTLNAVAAAG 
VTL KAVAAAG 
IVLNAASAAS 
IVLNAASAAS 
I VLNAT S AAG 



VHGILSFLVF 
THGIVPFFIF 
AHGILSFIVF 
THGLVS FLVF 
TRGLVS FLVF 
AHGILSFLVF 
ANGPLWFFIF 
AHGILSFLVF 
AHGILSFLVF 
VHGILSFLVF 
AHGFLS FLVF 
AHGILSFLVF 
VHGILSFLVF 
AHGFLSFLVF 
AHGILSFLVF 
AHGILSFLVF 
AHGILSFLVF 
TAGWWWAVLF 
NHGFFWGLLV 
AHGILSFLVF 
THGILSFLVF 
THGLVS FLVF 
QQGYVWYLVA 
MHGTL S FLVF 
AHGILSFLVF 
AHGILSFLVF 
AHGILSFLVF 
AHGLLSFLVF 
TRGWECFLLF 
THGIWWSLVA 
ADGILSFLVF 
AHGILSFLVF 
THGIGWYLVA 
THGLVS FLVF 
CNGFLYFVIF 
AHGILSFLVF 
AHGILSFIVF 
AHGILSFLVF 
CNGFLYFVIF 
THGIGWYLVA 
THGFFWGLLV 
TAGWCWTL I F 
THGIGWYLVA 
THGIGWYLVA 
CQGLLWGLIF 
SQGWIYCLVF 
SQGWVWGWF 



FCAAWYIKGR 
FCAAWYLKGK 
FCAAWYIKGR 
FCFAWYLKGR 
FCFAWYLKGR 
FCAAWYIKGR 
FTAAWYLKGR 
FCAAWYIKGR 
FCAAWCIKGR 
FCAAWYIKGK 
FCAAWYIKGR 
FCAAWYIKGK 
FCAAWYIKGK 
FCAAWYIKGK 
FCAAWYIKGR 
FCAAWYIKGR 
FCAAWYIKGR 
LCCVWYVKGR 
VCLAWHVKGR 
FCAAWYIKGR 
FCAAWYIKGR 
FCFAWYLKGR 
FCAAWHIRGK 
FCAAWYIKGR 
FCAAWYIKGR 
FCAAWYIKGR 
FCAAWYIKGR 
FCAAWYIKGR 
MCWAWYVRGR 
FCVAWHVRGR 
FCAAWYIKGR 
FCAAWYIKGR 
FCAAWYVRGK 
FCFAWYLKGK 
FVAAWYIKGR 
FCAAWYIKGR 
FCAAWYIKGR 
FCAAWYIKGR 
FVAAWYIKGR 
FCAAWYVRGK 
I CFAWHFKGR 
LCCVWHVKGR 
FCAAWYVRGK 
FCAAWHVRGK 
ICCAWHVRGR 
ICCAWYIKGR 
ICAAWYIRGR 



LVPGAAYAFY 
WAPGLAYSVY 
LVPGAAYALY 
WVPGAVYAFY 
WVPGAAYALY 
LAPGAAYAFY 
WPVATYSVL 
LVPGAAYAFY 
LVPGAAYAFY 
LVPGAAYALY 
LVPGAAYAFY 
LVPGAAYAFY 
LVPGAAYALY 
LVPGAAYAFY 
LVPGAAYAFY 
LVPGAAYASY 
LVPGAAYAFY 
LVPACTYMAL 
LVPGATYLCL 
LVPGAAYAIY 
LVPGAAYALY 
WVPGAVYALY 
LVPLITYGLT 
LVPGAAYALY 
LVPGAAYAFY 
LVPGATYALY 
LVPGAAYALY 
LVPGAAYALY 
WPAVTYGLL 
IFPIAVYSIV 
LVPGAAYALY 
LVPGAAYALY 
LVPLVTYSLT 
WVPGAVYTFY 
WPLATYSLT 
LVPGAAYAFY 
LVPGAAYALY 
LVPGAAYAFY 
AVPLAAYSLT 
LVPLVTYSLT 
LVPGATYLCL 
LVPACTYTAL 
LVPWTYSLT 
LVPLVTYSLT 
AVPVTTYALL 
WPGATYAIL 
AAPITTYAIL 



BEBE1 
D89815 
ED4 3type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV_J8 
HCV JK1 
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GCWSFVLLLM 
GVWPLLLLLL 
GLWPCFLLLL 
GVWPLLLLLL 
GMWPLLLLLL 
GVWPLLLLLL 
GMWPLLLLLL 
GMWPLLLLLL 
GVWPLLLLLL 
GLWSFLLLVL 
GVWPLLLLLL 



ALPHQAYALD 
ALP PRAY AMD 
MLPERAYAYD 
ALPPRAYAMA 
ALPQRAYALD 
ALP PRAY AMD 
ALPQRAYALD 
ALPQRAYALD 
AL P PRAY AMD 
ALPQQAYALD 
ALP PRAY AMD 



AAEQGQ I GMA 
REMVAS CGGG 
QEVAGSLGGA 
REMAAS CGGA 
QELAASCGAT 
REMAAS CGGA 
TEVAASCGGV 
TEVAASCGGV 
REMAAS CGGA 
AAEQGELGLA 
REMAAS CGGA 



LLIAITAFTI 
VFVGLALLTL 
IWMLTILTL 
VFVGLALLTL 
VFICLAVLTL 
VFVGLVLLTL 
VLVGLMALTL 
VLVGLMALTL 
VLVGLVFLTL 
ILVIISIFTL 
VFVGLALLTL 
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TPAYKILLSR 
SPYCKVFLAR 
SPHYKLWLAR 
SPYYKVFLAR 
SPYYKQYMAR 
S PHYKVFLAR 
SPYYKRYISW 
SPYYKRCISW 
SPYYKVFLTR 
TPAYKILLSR 
SPHYKAFLAR 
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HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12 083 
HCV14 8 0 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
H P CGENANT I 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKC1A 
NDM5 9 
NZLI 
SA13 
Th5 80 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



GVWPLLLLLL 
GVWPLLLLLL 
GVWPLLLLLL 
GVWPLLLLLL 
GVWPLLLLLL 
GVWPLLLLLL 
GVWPLLLLLL 
GVWPLLLLLL 
GAWPLLLLLL 
GMWPLLLTIL 
GVWPLLLVRL 
GVWPLLLLLL 
GVWPLLLLLL 
GMWPLLLLLL 
GLWPLALLDL 
GVWPLLLLLL 
GVWPLLLLLL 
GVWPLLLLLL 
GVWPLLLLLL 
GVWPLLLLLL 
NLWPLLLLVL 
GLWPLLLLVL 
GVWPLLLLLL 
GVWPLLLLLL 
GLWSLALLVL 
GMWPLLLLLL 
GLWS FGLLLL 
GVWPLLLLLM 
GVWPLLLLLL 
GVWPLLLLLM 
GLWPFCLLLL 
GLWSLALLVL 
GIWPLLLLLF 
GMWPILLVIL 
GLWPLALLVL 
GLWSLALLVL 
QLWPLLLLIL 
HLWPLLLLVL 
QLWPLLLLVL 



AL P PRAF AMD 
ALP PRAY AMD 
ALP PRAY AMD 
S L P PRAY AMD 
ALP PRAY AMD 
AL P P RAY AMD 
SLPPRAYAMD 
AL P P RAY AMD 
TLP PRAY AMD 
ALP PRAY AMD 
LRPHRALALD 
ALPPRAYALD 
ALPPRAYALD 
ALPQRAYALD 
LLPQRAYAWT 
ALP PRAY AMD 
TL P PRAY AMD 
ALP PRAY AMD 
AL P P RAY AMD 
ALP PRAY AMD 
LLP HRA Y A YD 
MLPYRAYAWT 
AL P P RAY AMD 
ALP PRAY AMD 
LLPQRAYAWS 
ALPQRAYALD 
ALPQQAYAYD 
AL P ARA Y AMD 
ALP PRAY AMD 
AL P ARA Y AMD 
ALPQQAYAYD 
LLPQRAYAWS 
LLPQRALALD 
ALPQRAYAWD 
MLPQRAYAWS 
LLPQRAYAWS 
ALPRRAYAFD 
ALPQRAYAQD 
ALPRRAYAYN 



REMAAS CGGA 
REMAAS CGGA 
REMAAS CGGA 
REMAAS CGGA 
REMAAS CGGV 
REMAAS CGGA 
REMAAS CGGA 
QGMAAS SGGT 
REMAAS CGGA 
NEQAAS LGAV 
SSDGGTVGCL 
REMAAS CGGA 
REMAAS CGGA 
TEVAASCGGV 
GEDDATIGAG 
REMAAS CGGA 
REMAAS CGGA 
REMAAS CGGA 
REMAAS CGGA 
REMAAS CGGA 
GVQAGS IGAA 
GTDTSTLGAG 
REMAAS CGGV 
REMAAS CGGV 
GEDSATLGAG 
TEVAASCGGV 
AS VHGQ I GAA 
REMAAS CGGA 
REMAAS CGGA 
REMAAS CGGA 
ASVHGQTGVA 
GEDSATLGAG 
SSDGGTVGCL 
NSQAASLGW 
GEDSATLGAG 
GEDSATLGAG 
SEQAASAGLL 
REQGASIGW 
GEEAASLGML 



VFVGLALLTL 
VFIGLALLTL 
VFVGLALLTL 
VFIGLMLLTL 
VFVGLALLTL 
VFVGLALLTL 
VFIGLILLTL 
VLVGLMLLTL 
VFVGLALLTL 
GLLVITIFSI 
VLIVLTIFTL 
VFVGLVLLTL 
VFVGL I I LTL 
VLVGLMALTL 
VLLLLGFFTL 
VFVGLVLLTL 
VFVGLVFLTL 
VFVGLVLLTL 
VFMGLAFLTL 
VFVGLVLLTL 
VIAALTIFSL 
VLSLFALFTL 
VFVGLILLTL 
VFLGLILLTL 
ILVLFGFFTL 
VLVGLMALTL 
LLVLITLFTL 
VFVGLVLLTL 
VFVGLVLLTL 
VFVGLVLLTL 
LLILITLFTL 
VLVLFGFFTL 
VLTILTIFTL 
ALLVLTIFTL 
VLALFGFFTL 
VLVLFGFFTL 
VLGLITIFTL 
VIAAITIFTL 
AIVIITIFTL 



SPHYKVFLAR 
SPYYKVFLAK 
SPHYKWLAR 
SPHYKAFLAK 
SPYYKVFLAR 
SPHYKWLAR 
SPHYKAFLAK 
SPYYKWLAR 
SPYYKVFLAR 
TPMYKKLLNC 
TPGYKKKWL 
SPHYKEFLAR 
SPHYKAFLAR 
SPYYKRYISW 
SPWYKHWIGR 
SPHYKMFLAR 
SPYYKVFLAR 
SPYYKVFLAR 
SPHYKVFLAR 
SPYYKVFLAR 
TPAYKTLLAH 
SPWYKHWIAR 
SPHYKVFLAR 
SPHYKVFLAR 
SPWYKHWIAR 
SPYYKRYISW 
TPGYKTLLSR 
SPYYKVFLAK 
SPHYKVFLAR 
SPYYKVFLAK 
TPGYKILLSR 
SPWYKHWIGR 
TPGYKKMWL 
SPMYKQLLTH 
SPWYKHWIGR 
SPWYKHWIGR 
TPAYKQLLIS 
TPAYKTMLVH 
TPAYKTLL I S 



BEBE1 
D89815 
ED4 3type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV L2 



851 

CLWWTCYMLV 
LIWWLQYFIT 
GLWWIQYFIA 
LIWWLQYFIT 
GIWWLQYMLT 
FIWWLQYLIT 
CMWWLQYFLT 
CLWWLQYFLT 
LIWWLQYFIT 
SVWWLSYMLV 
LIWWLQYFIT 
LMWRLQYLIT 
LIWWLQYLIT 
LIWWLQYFIT 
LIWWLQYFIT 
LIWWLQYLIT 
LIWWLQYFIT 
LIWWLQYFIT 
LIWWLQYFIT 



LAEALIQDWI 
KAEAHLQVSL 
RTE AVLHVY I 
RAE AHLQVW I 
RAEALLQVWV 
RTEAHLQVWV 
RVEAQLHVWV 
RVEAQLHVWV 
RAEAHMQVWV 
LAEAQIQQWV 
RVEACLQVWV 
RAEAHLQ I WV 
RAEAQLQVWI 
RAE AC LQ VW I 
RAE AHLQVW I 
RAEAQLQVWI 
RAE ACLQVW I 
RAE AHLQVW I 
RAEAHLQVWV 



PPLQARGGRD 
PPLNVRGGRD 
PS FNVRGPRD 
PPLNVRGGRD 
PPLNARGGRD 
PPLNVRGGRD 
PPLNVRGGRD 
PPLNVRGGRD 
PPLNVRGGRD 
PPLEVRGGRD 
PPLNVRGGRD 
PPLNIRGGRD 
PPLNVRGGRD 
PPLNVRGGRD 
PPLNVRGGRD 
PPLNVRGGRG 
PPLNVRGGRD 
PPLNVRGGRD 
PPLNVRGGRD 



GVIWAMTMFY 
AI I LLMCAVH 
SVIVLAVLVC 
AI ILLTCAAH 
GWLLTCVLH 
AI ILLTCWH 
AVI LLMCWH 
AVI LLMCWH 
AI ILLTCAVH 
GIIWVAVILH 
A I ILLTCAVH 
All LLMCAVH 
AI ILLTCAVH 
AI I LLTCALH 
AI ILLTCAVH 
AI ILLTCWH 
All LLTCALH 
AI ILLTCAVH 
AVILLTCAVY 



900 

PGWFDITKW 
PELIFDITKL 
PDLVFDITKY 
PELIFDITKL 
PHLLFEITKI 
PELIFDITKY 
PTLVFDITKL 
PTLVFD ITKL 
PELIFDITKL 
PRLVFEVTKW 
SELIFDITKI 
PELIFDITKL 
PELIFDITKI 
PELIFSITKI 
SELVFEITKI 
PELIFDITKI 
PELIFSITKI 
SELVFEITKI 
PELVFDITKL 
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HCV_N 
HCV12 083 
HCV14 8 0 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKC1A 
NDM59 
NZLI 
SA13 
Th580 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



LIWWLQYLIA 
F I WWNQYFLA 
VMWWLQYF I A 
LIWWLQYYIT 
LIWWLQYFIT 
CMWWLQYFLT 
LIWWNQYAIC 
LIWWLQYFIT 
LIWWLQYFLT 
LIWWLQYFTT 
LIWWLQYLLT 
LIWWLQYFIT 
FLWWTQYFIA 
LIWWNQYTIA 
LIWWLQYFIT 
LIWWLQYFIT 
LIWWNQYTIC 
CLWWLQYFLT 
FLWWLCYLLT 
LIWWLQYLIT 
FIWWLQYLIT 
LIWWLQYLIT 
SLWWLCYLLT 
LMWWNQYTIC 
VIWWLQYFIA 
AIWWNQYMLA 
LIWWNQYTIC 
LIWWNQYTIC 
MLWWIQYFIA 
FLWWNQYFIA 
TLWWIQYYIA 



RAEAHLHVWV 
RAEAMVHEWV 
RVEAIIHVWV 
RAEALLQVWI 
RAEALLQVW I 
RVEAQLHVWV 
RGEAALQVWV 
RAEAHLQVW I 
IAEAHLQVWI 
RAEADLHVWI 
RAEAHLHMW I 
RAEAHLQVWV 
H I E AKLHVWV 
RCEAALQIWV 
RAEAHLCVWV 
RAEAHLCVWV 
RCESALHVWV 
RVEAQLHVW I 
LAEAMVQEWA 
RAEAHLQVW I 
RTEAHLQVWV 
RAEAHLQVW I 
LGEAMIQEWV 
RCESALHVWV 
RVEAFIHVWV 
RAEAMIHDWV 
RCESALQVWV 
RCESALQVWV 
LTEAQLHQWV 
RSEALIQQWV 
RAEAMLYVWV 



PPLNVRGGRD 
PDLRVRGGRD 
PPLQVKGGRD 
PPLNVRGGRD 
PPLNVRGGRD 
PPLNVRGGRD 
PPLLVRGSRD 
PPLNVRGGRD 
PPLNIRGGRD 
PPLNARGGRD 
PPLNVRGGRD 
PPLNVRGGRD 
PFLRVRGGRD 
PPLLARGARD 
PPLNVRGGRD 
PPLNVRGGRD 
PPL L ARGGRD 
PPLNVRGGRD 
PPMQVRGGRD 
PPLNVRGGRD 
PPLNVRGGRD 
PPLNVRGGRD 
PPMQ ARGGRD 
PPLLARGSRD 
PPLQVRGGRD 
PDLRVRGGRD 
PPLLARGSRD 
PPLLARGSRD 
PSLLVRGGRD 
PSLRVRGGRD 
PSLQVRGGRD 



AIILLTCAVH 
SIILLTCLLH 
AVIMLTCLFH 
AIILLTCWH 
AIILLTCAVH 
AVILLTCWH 
SVILLASLLY 
AI I LLTCAAY 
AIILLTCAIH 
AI I LLMCAVH 
AI I LLACAAH 
AIILLTCAVH 
AIILLTCVFH 
GIILLAGLFY 
AI I LLTCAAH 
AI I LLTCAAH 
GVILLTSLLY 
AVI LLMCAVH 
GIIWAVAIFC 
AIILLTCAVH 
AIILLTCWH 
AIILLTCAVH 
GIIWAATMFC 
GVILLTSLLY 
AIIMLTCLFH 
AI ILLTCLLH 
GVILLTSLLY 
GVILLTSLLY 
AVILLACLFH 
AVILLTCLLH 
AV ILLTCLLH 



PELIFDITKL 
PQLGFEVTKI 
PALGFEITKI 
PELIFDITKL 
PGLIFDITRL 
PALVFDITKL 
PSLIFDITKL 
PELIFDITKI 
PESIFDITKL 
PELIFDITKL 
PELIFDITKL 
PELIFDITKL 
PSLGFEVTKI 
PALVFDITKL 
PELIFDITKL 
PELIFDITKL 
PSLIFDITKL 
PTLVFD I TKL 
PGWFDITKW 
PELIFDITKL 
PELIFDITKY 
PELIFDITKL 
PGWFDITKW 
PSLIFDITKL 
PALGFEVTKI 
PHLGFEVTKI 
PSLIFDITKL 
PSLIFDITKL 
PQLGFEVTKI 
PSLGFDITKM 
PQLGFEVTKA 



BEBE1 
D89815 
ED4 3type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12083 
HCV14 80 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
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LLAI LGPGYL 
LLS I LGPLMV 
LLAILGPLHI 
LLAIFGPIMV 
MLAILGPLWI 
LLAI FGPLMV 
LLAIFGPLWI 
LLAVLGPLW I 
LLAI LGPLMV 
LLAI LGPAYL 
LLAI FGPLMV 
LLAI LGPLMV 
VLAI LGPLMV 
LVAI LGPLMV 
LLAI FGPLMV 
ML AI LGPLMV 
LVAI LGPLMV 
LLAI FGPLMV 
LLAI FGPLMV 
LIAILGPLMV 
LLAVLAPLYI 
LFGILGPLYL 
LLAMLGPPMV 
LLAI LGPLMV 
LLAIFGPLWI 
L I AVLGPLYL 
LLAI LGPLMV 



FRAAVMRTPY 
LQASLIRVPY 
LQASLLRIPY 
LQAGITKMPY 
LQASLLKVPY 
LQAGITRVPY 
LQASLLKVPY 
LQASLLKVPY 
LQAGITRVPY 
LKASLLRIPY 
LQAGLTRVPY 
LQAGITRVPY 
LQAGIAKVPD 
LQAGITKMPY 
LQAGLTKVPY 
LQAGIAKVPD 
LQAGITKMPY 
LQAGLIRVPY 
LQAGIIKMPY 
LQAGITRVPY 
LQYSLLKVPY 
LQHSLTKVPY 
LQAVITKVPY 
LQAGITRVPY 
LQASLLKVPY 
IQAALTSTPY 
LQAGLTRIPY 



FVRANALLRM 
FVRAQGL I RA 
FVRAQALVKI 
FVRAQGL IRA 
FVRAHGLIRL 
FVRAQGL IRA 
FVRVQGLLRI 
FVRVQGLLRI 
FVRAQGL IRA 
FVRAHALLRV 
FVRAQGLLRA 
FVRAQGL IRA 
FVRAQGVIRE 
FVRAQGL IRA 
FVRAQGL IRA 
FVRAQGVIRE 
FVRAQGL IRA 
FVRAQGL I RV 
FVRAQGL IRA 
FVRAQGL I RA 
FVRAH I LLRA 
FLRARALLRL 
FVRAQGL IRA 
F VRAHGL I RA 
FVRVQGLLRI 
FVRAHVLIRI 
FVRAQGL IRA 



CALVKQLAGG 
CMLVRKAAGG 
CSLLRGWYG 
CMLVRKVAGG 
CMLVRKTAGG 
CMLARKWGG 
CALARKIAGG 
CALARKMVGG 
CMLVRKVAGG 
CTLVKHLAGA 
CMLVRKVAGG 
CMLVRKVAGG 
C I LVRKVGGG 
CMLVRKVAGG 
CMLVRKVAGG 
CI LVRKVGGG 
CMLVRKVAGG 
CMLVRKVAGG 
CMLVRKVAGG 
CMLVRKVAGG 
CLLVRRLAGG 
CLLAKHLVYG 
CMLVRKVAGG 
CMLVRKVAGG 
CALARKIAGG 
CMLVRSAMGG 
CMLVRKAAGG 



950 

KYVQVAL I TL 
HYVQMAFVKL 
KYFQMWLKS 
HYVQMAFMKL 
QYVQMALLKL 
HYVQMVFMKL 
HYVQMAI I KL 
HYVQMAI I KL 
HYVQMAFMKL 
RYIQMLLITI 
HYVQMALMKL 
HYVQMAFVKL 
QYVQMAFMKL 
HYVQMAFMKL 
HYVQMAFVKL 
QYVQMAFMKL 
HYVQMAFMKL 
HYVQMAFVKL 
HYVQMAFMKL 
HYVQMAFMRL 
KYVQACLLRL 
KYVQAALLHL 
HYVQMALMKL 
HYVQMAFMKL 
HYVQMAI I KL 
KYVQMAVLTV 
HYVQMALMKL 
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HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKC1A 
NDM5 9 
NZLI 
SA13 
Th5 8 0 
Type_3a_CB 
TypeV_D 
VN004 
VN2 3 5 
VN405 



LLATLGPLLV 
LIAILGPLMV 
LLAILGPLYM 
LLAILGPLMV 
LLALIGPLYL 
LLAILGPLYI 
LLAILGPLMV 
LLAILGPLMV 
L I AALGPLYL 
LLAVFGPLWI 
LLAVLGPAYL 
LLAILGPLMV 
LLAI FGPLMV 
LLAILGPLMV 
LLAMLGPAYL 
LMAVLGPLYL 
LLGILGPLYL 
LLAILAPLYI 
LIAVLGPLYL 
LIAVLGPLYL 
LLALLGPLYL 
LLALLGPLYL 
ILALLGPLYI 



LQAGITRVPY 
LQAGITRVPY 
LQAGITAVPY 
LQAGITRVPY 
LHASLLRVPY 
LQASLVRVPY 
LQAAITAMPY 
LQAAITAMPY 
IQATITATPY 
LQASLLKVPY 
LKGALTRVPY 
LQAGLTQMPY 
LQAGITRVPY 
LQAGITRVPY 
LRDALTRVPY 
IQATITTTPY 
LQYSLIKLPY 
LQHSLLKVPY 
IQAAVTTTPY 
IQASITATPY 
LQYSLLKTPY 
LQVSLLRVPY 
LQYSLLKTPY 



FVRAHGLIRA 
FVRAQGLIHA 
FVRAQGL I RA 
FVRAQGLIRA 
YVRAHALIRI 
FVRAHAWRL 
FVRAQGLIRA 
FVRAQGLIRA 
FVRAHVLVRL 
FVRVQGLLRF 
FVRAHALLRM 
FVRAQGL I RM 
FVRAQGLIRA 
FVRAQGLIRA 
FVRAHALLRL 
FVRAHVLVRL 
FIRARALLRA 
FVRAHI LLRA 
FVRAQVLVRL 
FVRAHVLVRL 
FVRAHI LLRA 
YVRAHALLRV 
FVRAHILLRV 



CMLLRKVAGG 
CMLVRKVAGG 
CMLVRKVAGG 
CMLVRKVAGG 
CALVQNVAGG 
CILVRNITGG 
CMLVRKVAGG 
CMLVRKVAGG 
CMLVRSVMGG 
CALARKMIGG 
CTMVRHLAGG 
CMLVRKAAGG 
CMLARKWGG 
CMLVWKAAGG 
CTMVRHLAGG 
CMLVRSVIGG 
CLLAKHLACG 
CMF FRKVAAG 
CMLVRSVMGG 
CMLVRSMMGG 
CMF FRGMARG 
CILVRRVAGG 
CMFLRGVAGG 



HYVQMAFMKL 
HYVQMAFMKL 
HYVQMAFMKL 
HYVQMAFMKL 
KYVQAAILRA 
KYVQMVLLAL 
HYVQMAFMKL 
HYVQMAFMKL 
KYFQMIILSL 
HYVQMVIIKL 
RYVQMVLLAL 
HYVQMALMKL 
HYVQMVFMKL 
HYVQMAFVKL 
RYVQMALLAL 
KYFQMIILSI 
RYVQAALLHL 
KYVQACLLRL 
KYFQMIILSI 
KYFQMIILSV 
RYAQAILLRI 
KYIQAALLKL 
KYVQAALLRL 



BEBE1 
D89815 
ED4 3type_4 
HC_C2 
HC_G9 
HCU16326 
HCV__H_CMR 
HCV_J1 
HCV_J4 83 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV__N 
HCV12083 
HCV14 8 0 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 



951 

GKWTGTYIYD 
AALTGTYVYD 
RGLTGT Y I YD 
AALTGTYVYD 
GAFAGTYIYN 
AALAGTYVYD 
GALTGTYVYN 
GALTGTYVYN 
GALTGTYVYN 
GRWTGT Y I YD 
AALTGTYVYD 
AALTGTYVYD 
AELKGTSVYD 
AALTGTYVYD 
AALTGTYVYN 
AELKGTSVYD 
AALTGTYVYD 
AALTGTYVYN 
AALTGTYVYD 
GALTGTYVYN 
GAWTGTFVYD 
GRLTGTYIYD 
AGLTSTYVYD 
AALTGTYVYD 
GALTGTCVYN 
GRWFNTYLYD 
AALTGTYVYD 
GALTGTYVYN 
GALTGTYIYN 
AALTGTYVYD 
AALTGTYVYD 
GSWTGTYIYD 
ARGFNTYLYD 
AALTGTYVYD 
AALTGTYVYD 



HLSPMSDWAA 
HLTPLQDWAH 
HLTPMSDWPP 
HLTPLRDWAH 
HLS PLQDWAH 
HLTPLRDWAH 
HLTPLRDWAH 
HLTPLRDWAH 
HLTPLRDWAH 
HLSPLSTWAA 
HLTPLRDWAH 
HLAPLQHWAH 
HLTPLRDWAH 
HLTPLQDWAH 
HLTPLQDWAH 
HLTPLQDWAH 
HLTPLQDWAH 
HLTPLQDWAH 
HLTPLRDWAH 
HLTPLRDWAH 
HLAPLSDWAS 
HLAPMKDWAA 
HLTPLQDWAH 
HLTPLRDCRH 
HLAPLRDWAH 
HLSPIQDWAA 
HLTPLQDWAH 
HLTPLQYWPR 
HLTPLRDWPR 
HLTPLRDWAH 
HLTPLRDWAH 
HLVPLRTWAS 
HLSPMTDWAA 
HLTPLQDWAH 
HLTPLQDWAH 



DGLRDLAVAV 
VGLRDLAVAV 
YGLRD LAVAL 
TGLRDLAVAV 
SGLRDLAVAT 
TGLRDLAVAV 
NGLRDLAVAV 
NGLRDLAVAV 
AGLRDLAVAV 
QGLRDLAIAV 
S GLRDL WAV 
TGLRDLAVAV 
TGLRDLAVAV 
TGLRDLAVAV 
TGLRDLAVAV 
TGLRDLAVAV 
AGLRDLAVAV 
TGLRDLAVAV 
TGLRDLAVAV 
AGLRDLAVAV 
DGLRDLAVAV 
SGLRELTVAT 
GGLRD LAVAV 
AGLRDLAVAV 
NGLRDLAVAV 
EGLKGLAVAT 
TGLRDLAVAV 
AGLRE LAVAV 
AGLRDLAVAV 
AGLRDLAVAV 
AGLRDLAVAV 
DGLRDLAVAV 
EGLKD LAVAV 
AGLRDLAVAV 
AGLRDLAVAV 



EPIVFSPMER 
EPWFSAMET 
EPWFTPMEK 
EPWFSDMET 
EPVIFSRMEI 
EPWFSDMET 
EPWFSRMET 
EPWFSQMET 
EPWFSDMET 
EPWFSPMEK 
EPWFSDMET 
EPWFSDMET 
E PWFSDME I 
EPWFSDMET 
EPWFSDMET 
EPWFSDMEI 
EPWFSDMET 
EPWFSDMET 
EPWFSDMET 
EPVTFSDMET 
EPVIFSPMEK 
EPIVFSAMET 
EPWFSDMET 
EPWFSAMET 
EPWFSRMET 
EPVIFSPMEI 
EPWFSDMET 
EPVIFSDMET 
EPWFSDMET 
EPWFSDMET 
EPWFSDMET 
EPWFSPMEK 
EPVIFSPMEV 
EPWFSDMET 
EPWFSDMET 
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KVIVWGAETT 
KVI TWGADTA 
KVIVWGADTA 
KI I TWGADTA 
KT I TWGADTA 
KVI TWGADTA 
KL I TWGADTA 
KL I TWGADTA 
KVI TWGADTA 
KVIVWGAETV 
KI I TWGADTA 
KI I TWGADTA 
KI ITWGGDTA 
KI I TWGADTA 
KI I TWGADTA 
KI ITWGGDTA 
KI I TWGADTA 
KI I TWGADTA 
KI I TWGADTA 
KI I TWGADTA 
KI I TWGADTA 
KVI TWGADTA 
KI I TWGADTA 
KI I TWGADTA 
KL I TWGADTA 
KVI TWGADTA 
KI I TWGADTA 
KI I TWGADTA 
KI I TWGADTA 
KI I TWGADTA 
KL I TWGADTA 
KVI TWGADTA 
KVITWGADTT 
KI I TWGADTA 
KI I TWGADTA 



414 



HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKC1A 
NDM5 9 
NZLI 
SA13 
Th580 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



ADGSNTYLYD 
GALTGTYVYN 
GRWTGT Y I YD 
AALTGTYVYD 
AALAGTYVYD 
AALTGT Y I YD 
GRWTGT Y I YD 
GRWFNTYLYD 
GRLTGTYIYD 
GAWTGT Y I YD 
GRWFNTYLYD 
GRWFNTYLYD 
GAWTGT Y I YD 
GAWTGT Y I YD 
GAWTGT Y I YD 



HLAPMQHWAA 
HLTPLRDWAH 
HLTPMSDWAA 
HLTPLQDWAH 
HLTPLRDWAH 
HLTPLRDWAH 
HLSPMSDWAA 
HLAPMQHWAA 
HLAPMKDWAA 
HLAPLS EWAS 
HLAPMQHWAA 
HLAPMQHWAA 
HLAPLS DWAC 
HLAPLS TWAS 
HLTPLSDWAC 



AGL KDLAVAT 
NGLRDLAVAV 
NGLRDLAVAV 
AG L RD LAVA V 
TGLRDLAVAV 
AG L RD LA V A V 
SGLRDLAVAV 
AG L KD LA VAT 
S G L RD LA VAT 
DGLRDLAVAV 
AG L KD LA VAT 
AG L KD LA VAT 
DGLRDLAVAV 
DGLRDLAVAV 
DGLRDLAVAV 



EPVIFSPMEI 
EPWFSQMET 
EPIIFSPMEK 
EPWFSDMET 
EPWFSDMET 
EPWFSDMET 
EPIIFSPMEK 
EPVIFSPMEI 
EPIIFSPMET 
EPVIFSPMEK 
EPVIFSPMEI 
EPVIFSPMEI 
EPWFSPMEK 
EPVTFSPMEK 
EPWFSPMEK 



KVITWGADTA 
KL I TWGADTA 
KVIVWGAETA 
KIITWGAETA 
KVITWGADTA 
KI I TWGADTA 
KVIVWGAETA 
KVITWGADTA 
KVITWGADTA 
KI I TWGADTA 
KVITWGADTA 
KVITWGADTA 
KVITWGADTA 
KI I TWGADTA 
KVITWGADTV 



BEBE1 
D89815 
ED4 3type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12083 
HCV14 80 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK046 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKC1A 
NDM59 
NZLI 



1001 

ACGDIIHGLP 
ACGDIISGLP 
ACGDIIRGLP 
ACGDIILGLP 
ACGDIINGLP 
ACGDIILACP 
ACGDIINGLP 
ACGDIINGLP 
ACGDIILGLP 
ACGDILHGLP 
ACGDIILGLP 
ACGDIILGLP 
ACGDIIMGLP 
ACGDIILGLA 
ACGDIISGLA 
ACGDIIMGLP 
ACGDIILGLA 
ACGDIISGLP 
ECGDIILGYR 
ACGDIILGLP 
ACGDILSGLP 
ACGNILAVLP 
ACGDIISGLP 
ACGDIILGLP 
ACGDIINGLP 
ACGDILCGLP 
ACGDIILGLP 
ACGDIILGLP 
ACGDIILGLP 
ACGDIILGLP 
ACGDIISGLP 
ACGDILAGLP 
ACGDILCGLP 
ACGDIILGLP 
ACGDIILGLP 
ACGDILCGLP 
ACGDIINGLP 
ACGDILHGLP 
ACGDIISSLP 
ACGDIILALP 
ACGDIILGLP 
ACGDVLHGLP 
ACGDILCGLP 



VSARLGQEVL 
VSARRGKEIL 
VSARLGNEIL 
VSARRGKEIL 
VSARRGREVL 
AS ARRGKE I L 
VSARRGQEIL 
VSARKGREIL 
VS ARRGKE IF 
VSARLGREVL 
VS ARRGRE I L 
VS ARRGRE I L 
VS ARRGRE I L 
VS ARRGKE IF 
VS ARRGRE I L 
VS ARRGRE I L 
VS ARRGKE IF 
VS ARRGRE I L 
S S ARRGRE I L 
VS ARRGRE I L 
VSARLGNLVL 
VS ARRGRE IF 
VS ARRGRE I L 
VS ARRGRE I L 
VSARRGQEIL 
VSARLGRELL 
VSARRGREIL 
VSARRGKEIL 
VSARRGKEIL 
VSARRGREIL 
VSARRGKEIL 
VS ARRGNL I L 
VSARLGKEVL 
VSARRGREIL 
VSARREREIL 
VSARLGREVL 
VSARRGREIL 
VSARLGREVL 
VSARRGRELL 
AS ARRGKE I L 
VSARRGKEIL 
VS ARLGRE I L 
VSARLGREVL 



LGPADGYTSK 
LGPADSFEGQ 
LGPADTETSK 
LGPADSLEGQ 
LGPADALTDK 
LGPADSLEGQ 
LGPADGMVSK 
LGPADGMVSK 
LGPADSLEGQ 
LGPADGYTSK 
LGPADGFREQ 
LGPADSLEGQ 
LGPADSLEGQ 
LGPADSLEGS 
LGPADSFEGQ 
LGPADSLEGQ 
LGPADSLEGS 
LGPADSFEGQ 
LGPADSLEGQ 
LGPADSLVGQ 
LGPADDMQRG 
LGPADDIKTS 
LGPADSLKEQ 
LGPADSLEGQ 
LGPADGMVSK 
LGPADDYKKM 
LGPADSLEGR 
LGPADSLEGQ 
LGPADSLEGR 
LGPADSLEGQ 
LGPADSFGEQ 
LGPADDVKDK 
LGPADDYRSM 
LGPADSIEGQ 
LGPADSIEGQ 
LGPADDYREM 
LGPADGMVSK 
LGPADGYTSK 
LGPADSFDGQ 
LGPADSLEGQ 
LGPADSLEGQ 
LGPADGYTSK 
LGPADDYREM 



GWRLLAP I TA 
GWRLLAP I TA 
GWRLLAP I TA 
GWRLLAP I TA 
G WRL LAP I T A 
GWRLLAP I TA 
G WRL LAP I TA 
G WRL LAP I TA 
G WRL LAP I TA 
GWKLLAP I TA 
GWRLLAP I TA 
GWRLLAP I TA 
GWRLLAP I TA 
GWRLLAP I TA 
GWRLLAP I TA 
G WRL LAP I T A 
G WRL LAP I T A 
GWRLLAP I TA 
GWRLLAP I TA 
GWRLLAP I TA 
GWKLLAP I TA 
GWRLLAP I TA 
GWRLLAP I TA 
GWRLLAP I TA 
GWRL LAP I TA 
GWRLLSPISA 
GWRLLAP I TA 
GWRLLAP I TA 
GLRLLAP I TA 
GWRLLAP I TA 
GWRLLAP I TA 
GWSLLAPITA 
GWRLLAP I TA 
GWRLLAP I TA 
GWRLLAP I TA 
GWRLLAP I TA 
GWRLLAP I TA 
GWSLLAPITA 
GWRLLAP ITA 
GWRLLAP I TA 
GWRLLAP ITA 
GWRLLAP ITA 
GWRLLAP ITA 



1050 
YAQQTRGLLS 
YSQQTRGLLG 
YAQQTRGLFS 
YSQQTRGLLG 
YAQQTRGLLG 
YSQQTRGLLG 
YAQQTRGLLG 
YAQQTRGLLG 
YSQQTRGVLG 
YTQQTRGLLG 
YSQQTRGLFG 
YSQQTRGLLG 
YSQQTRGLFG 
YSQQTRGLLG 
YSQQTRGLLG 
YSQQTRGLFG 
YSQQTRGLLG 
YSQQTRGLLG 
YAQQTRGLLG 
YSRQTRGLLG 
YAQQTRGLVG 
YAQQTRGVLG 
YSQQTRGLLG 
YAQQTRGLLG 
YAQQTRGLLG 
YAQQTRGLFG 
YAQQTRGLFG 
YSQQTRGLLG 
YSQQTRGLLG 
YSQQTRGLLG 
YSQQTRGLLG 
YAQQTRGLLG 
HAQQTRGLFG 
YAQQTRGLLG 
YXQQTRGLLG 
YAQQTRGLLG 
YAQQTRGLLG 
YAQQTRGLLG 
YSQQTRGLLG 
YSQQTRGLLG 
YSQQTRGLLG 
YAQQTRGLLG 
YAQQTRGLLG 
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SA13 
Th580 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



ACGDILAGLP 
ACGDILRGLP 
ACGDILCGLP 
ACGDI LCGLP 
ACGDI IAGLP 
ACGDILAGLP 
ACGDI ISGLP 



VSARRGHEIF 
VSARLGDLVL 
VSARLGREVL 
VSARLGREVL 
VAARRGNLLF 
VSARLGHLLF 
VSARRGNLIF 



LGPADDIREA 
LGPADDMRHG 
LGPADDYREM 
LG P ADD YREM 
LG P ADD VKGK 
LGPADDMKSM 
LGPADD I RDG 



G WRL LAP I T A 
GWKLLAPITA 
GWRLLAP I TA 
GWRLLAP I TA 
GWRLLAP I TA 
GWRLLAP I TA 
GWRLLAP I TA 



YAQQTRGVLG 
YAQQTRGLVG 
YAQQTRGLLG 
YAQQTRGLLG 
YAQQTRGIVG 
YCQQTRGLLG 
YAQQTRGLVG 



BEBE1 
D89815 
ED4 3type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J483 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12 083 
HCV14 8 0 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKC1A 
NDM5 9 
NZLI 
SA13 
Th580 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



1051 

AIWSMTGRD 
CIITSLTGRD 
TIVTSLTGRD 
CIITSLTGRD 
CIITSLTGRD 
CIITSLTGRD 
CIITSLTGRD 
CIITSLTGRD 
CIITSLTGRD 
AIWSLTGRD 
CIVTSLTGRD 
CIITSLTGRD 
CIITSLTGRD 
CIITSLTGRD 
CIITSLTGRD 
CIITSLTGRD 
CIITSLTGRD 
CIITSLTGRD 
CIITSLTGRD 
CIITSLTGRD 
TIVTSLTGRD 
AIVLSLTGRD 
CIITSLTGRD 
CIITSLTGRD 
CIITSLTGRD 
TIVTSLTGRD 
CIITSLTGRD 
CIITSLTGRD 
CIITSLTGRD 
CIITSLTGRD 
CIITSLTGRD 
TIVTSLTGRD 
TIVTSLTGRD 
CIVTSLTGRD 
CIVTSLTGRD 
TIVTSLTGRD 
CIITSLTGRD 
TIWSMTGRD 
CIITSLTGRD 
CIITSLTGRD 
CIITSLTGRD 
AIWSMTGRD 
TIVTSLTGRD 
AI I VSLTGRD 
TIVTSLTGRD 
TIVTSLTGRD 
T I VTGLTGRD 
TIVTSLTGRD 
TIVTSLTGRD 
TIVTSLTGRD 



KTDQAGE I QV 
KNQVEGEVQV 
TNENCGEVQV 
KNQVEGEVQV 
KNQVEGEVQI 
KNQVEGEVQV 
KNQVEGEVQI 
KNQVEGEVQI 
KNQVEGEVQV 
KNEQAGQVQV 
KNQVEGEAQV 
KNQVEGEVQV 
KNQVEGEVQV 
KNQVEGEVQV 
KNQVEGEVQV 
KNQVEGEVQV 
KNQVEGEVQV 
KNQVEGEVQV 
KNQVEGEVQV 
KNQVEGEVQV 
KNEVEGEVQV 
KNEAEGEVQF 
KNQVEGEVQV 
KNQVEGEVQV 
KNQVEGEVQI 
KNWTGEVQV 
KNQVEGEVQV 
KNQVEGEVQV 
KNQVEGEVQV 
KNQVEGEVQV 
KNQVDGEVQV 
KNEAAGEIQI 
KNIVTGEIQV 
KNQVEGEVQV 
KNQVEGEVQV 
KNWAGEVQV 
KNQVEGEVQI 
KTEQAGEIQV 
KNQVEGEVQV 
KNQVEGEVQV 
KNQVEGEVQV 
KTEQAGEIQV 
KNWTGEVQV 
KNEAEGEVQV 
KNEAEGEVQV 
KNWTGEVQV 
KNWTGEVQV 
KNEVEGEIQV 
RNWEGEIQV 
KNEVEGEIQV 



LSTVTQSFLG 
VSTAKQS FLA 
LSTATQSFLG 
VSTATQSFLA 
VSTATQTFLA 
VSTATQSFLA 
VSTATQTFLA 
VSTAAQTFLA 
VSTATQSFLA 
LSSVTQTFLG 
VSTATQSFLA 
VSTATQSFLA 
VSTATQSFLA 
VSTATQSFLA 
VSTATQSFLA 
VSTATQSFLA 
VSTATQSFLA 
VSTATQSFLA 
VSTATQSFLA 
VSTATQSFLA 
VSTDTQSFVA 
LSTATQTFLG 
VSTATQSFLA 
VSTATQSFLA 
VSTATQTFLA 
LSTATQTFLG 
VSTATQSFLA 
VSTATQSFLA 
VSTATQSFLA 
VSTATQSFLA 
LSTATQSFLA 
LSTATQTFLA 
LSTSTQTFLG 
VSTATQSFLA 
VSTATQSFLA 
LSTATQTFLG 
VSTAAQTFLA 
LSTVTQSFLG 
VSTATQSFLA 
VSTATQSFLA 
VSTATQSFLA 
LSTVTQSFLG 
LSTATQTFLG 
LSTATQTFLG 
VSTATQSFLA 
LSTATQTFLG 
LSTATQTFLG 
VSTATQSFLA 
LSTATQSFLG 
VSTATQSFLA 



TSISGVLWTV 
TCVNGACWTV 
TAVNGVMWTV 
TCVNGVCWTV 
TCVNGVCWTV 
TCINGVCWTV 
TCINGVCWTV 
TCINGVCWTV 
TCINGVCWTV 
TSISGVLWTV 
TCVNGVCWTV 
TCINGVCWTV 
TCVNGVCWTV 
TCTNGVCWTV 
TCVNGVCWTV 
TCVNGVCWTV 
TCTNGVCWTV 
TCVNGVCWTV 
TCVNGVCWTV 
TCVNGVCWTV 
TSINGVMWTV 
ICINGVMWTL 
TCVNGVCWTV 
TCVNGVCWTV 
TCINGVCWTV 
TTVGGVMWTV 
TCINGVCWTV 
TCINGVCWTV 
TCVNGVCWTV 
TCINGVCWTV 
TCVNGVCWTV 
TCVNGVCWTV 
TSVGGVMWTV 
TCVNGVCWTV 
TCVNGVCWTV 
TTVGGVMWTV 
TCINGVCWTV 
TTISGVLWTV 
TCINGVCWTV 
TCINGVCWTV 
TCINGVCWTV 
TSISGVLWTV 
TTVGGVIWTV 
TCINGVMWTV 
TTINGVLWTV 
TTVGGVTWTV 
TTVGGVMWTV 
TAVNGVLWTV 
TAINGVMWTV 
TTVNGVLWTV 



1100 
FHGAGNKTLA 
FHGAGSKTLA 
YHGAGAKTIS 
YHGAGSKTLA 
YHGAGSRTIA 
FHGAGSKTLA 
YHGAGTRTIA 
YHGAGTRT I A 
YHGAGSKTLA 
YHGAGNKTLA 
YHGAGSKTLA 
FHGAGSKTLA 
YHGAGSKTLA 
YHGAGSKTLA 
YHGAGSKTLA 
YHGAGSKTLA 
YHGAGSKTLA 
YHGAGSKTLA 
FHGAGSKTLA 
YHGAGSKTLA 
YHGPGFKTLA 
FHGAGSKTLA 
YHGAGSKTLA 
YHGAGSKTLA 
YHGAGTRTIA 
YHGAGS RTLA 
YHGAGSKTLA 
YHGAGSKTLA 
YHGAGSKTLA 
YHGAGSKTLA 
YHGAGSKTLA 
YHGAGSKTLA 
YHGAGS RTLA 
FHGAGSKTLA 
FHGAGSKTLA 
YHGAGS RTLA 
YHGAGTRTIA 
YHGAGNKTLA 
FHGAGSKTLA 
FHGAGSKTLA 
YHGAGSKTLA 
YHGAGNKTLA 
YHGAGSRTLA 
FHGAGAKTLA 
YHGAGS KNLA 
YHGAGSRTLA 
YHGAGSRTLA 
YYGAGSKTLA 
YHGAGSKTLA 
YHGAGSKTLA 



416 



BEBE1 
D89815 
ED4 3type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12 083 
HCV14 8 0 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKC1A 
NDM5 9 
NZLI 
SA13 
Th580 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



1101 

GSRGPVTQMY 
AAKGPITQMY 
GPKGPWQMY 
GPKGPITQMY 
SASGPVIQMY 
GPKGPITQMY 
SPKGPVIQMY 
SPKGPVIQMY 
GPKGPITQMY 
GPKGPVTQMY 
GPKGPINQMY 
GPKGPITQMY 
GPKGPITQMY 
GPKGPITQMY 
GPKGPITQMY 
GPKGPITQMY 
GSKGPITQMY 
GPKGPITQMY 
GPKGPITQMY 
GPKGPIAQMY 
GPKGPVCQMY 
GPKGPWQMY 
GPKGPVTQMY 
GPKGPVTQMY 
SPKGPVIQTY 
GNKRPALQMY 
GPKGPITQMY 
GPKGPITQMY 
APKGPITQMY 
GPKGPITQMY 
GPKGPITQMY 
GPRGPVCQMY 
GNKRPALQMY 
GPKGPITQMY 
GPKGPITQMY 
GVKHPALQMY 
SPKGPVIQMY 
GSRGPVTQMY 
GPKGPITQMY 
GPKGPITQMY 
GPKGPITQMY 
GSRGPVTQMY 
GAKHPALQMY 
GPKGPWQMY 
GPKGPVCQMY 
GAKHPALQMY 
GAKHPALQMY 
GPKGPVCQMY 
GPKGPVCQMY 
GPKGPICQMY 



SSAEGDLVGW 
TNVDQDLVGW 
TNVDQDLVGW 
TNVDQDLVGW 
TNVDQDLVGW 
TNVDQDLVGW 
TNVDQDLVGW 
TNVDQDLVGW 
TNVDLDLVGW 
TSAEGDLVGW 
TNVDQDLVGW 
TNVDQDLVGW 
TNVDQDLVGW 
TNVDQDLVGW 
TNVDQDLVGW 
TNVDQDLVGW 
TNVDQDLVGW 
TNVDQDLVGW 
TNVDQDLVGW 
TNVDQDLVGW 
TNVDLDLVGW 
TNVDKDLVGW 
TNVDQDLVGW 
TNVDQDLVGW 
TNVDQDLVGW 
TNVDQDLVGW 
TNVDQDLVGW 
TNVDQDLVGW 
TNVDQDLVGW 
TNVDQDLVGW 
TNVDQDLVGW 
TNVDQDMVGW 
TNVDQDLVGW 
TNVDQDLVGW 
TNVDQDLVGW 
TNVDQDLVGW 
TNVDQDLVGW 
SSAEGDLVGW 
TNVDQDLVGW 
TNVDQDLVGW 
TNVDQDLVGW 
SSAEGDLVGW 
TNVDQDLVGW 
TNVDKDLVGW 
TNVDQDLVGW 
TNVDQDLVGW 
TNVDQDLVGW 
TNVDQDLVGW 
TNVDQDMVGW 
TNVDQDLVGW 



PSPPGTRSLE 
PAPPGARSLT 
PAPPGVRSLA 
PAPS GARS LT 
PAPQGARSLT 
PAPPGARSLT 
PAPQGSRSLT 
PAPQGARSLT 
QAPPGARSMT 
PSPPGTKSLD 
QAPSGAASLT 
QAPPGARSMT 
PAPPGARSLT 
QAPSGARSLT 
QAPPGARSLT 
PAPPGARSLT 
QAPSGARSLT 
QAPPGARSLT 
QAAPGMRSLT 
PAPPGARSLT 
PSPPGARSLT 
PSPPGKGSLT 
PAPPGARSLT 
QAPPGARSLT 
PAPQGSRSLT 
PAPAGTKSLD 
HAPQGARSLT 
HRPPGARSLT 
PKPPGARSLT 
QAPPGARSMT 
PAPPGARSMT 
PAPAGTRSYT 
PSPPGAKSLV 
HAPPGARSLT 
HAPPGARSLT 
PAPPGAKSLE 
PAPQGSRSLT 
PSPPGTKSLE 
SAPPGARSLT 
PAPPGARSLT 
PAPPGARSMT 
PSPPGTKSLE 
PAPPGAKSLE 
PTPPGTRSLT 
PAPLGARSLA 
PAPPGAKSLE 
PAPPGAKSLE 
PAPAGARSLT 
PAPPGTRSLT 
PAPPGARSLT 



PCTCGAVDLY 
PCTCGSSDLY 
PCTCGSADLY 
PCTCGSSDLY 
PCTCGASDLY 
PCTCGSSDLY 
PCTCGSSDLY 
PCTCGSSDLY 
PCTCGSSDLY 
PCTCGAVDLY 
PCTYGSSDLY 
PCTCGSSDLY 
PCTCGGSDLY 
PCTCGSSDLY 
PCTCGSSDLY 
PCTCGGSDLY 
PCTCGSSDLY 
PCTCGSSDLY 
PCTCGSSDLY 
PCTCGSSDLY 
PCNCGSSDLY 
RCTCGSADLY 
PCTCGSSDLY 
PCTCGSSDLY 
PCTCGSSDLY 
PCTCGSSDLY 
PCTCGSSDLY 
PCTCGSSDLY 
PCTCGSSDLY 
PCTCGSSDLY 
PCTCGSSDLY 
PCTCGASDLY 
PCTCGSADLY 
PCTCGSSDLY 
PCTCGSSDLY 
PCTCGSADLY 
PCTCGSSDLY 
PCTCGAVDLY 
PCTCGSSDLY 
PCTCGSSDLY 
PCTCGSSDLY 
PCTCGAVDLY 
PCACGSSDLY 
PCTCGSADLY 
PCTCGSSDLY 
PCACGSADLY 
PCACGSADLY 
PCSCGSSDLY 
PCTCGASDLY 
PCTCGSSDLY 



1150 
LVTRNADVIP 
LVTRHADVIP 
LVTRHADVIP 
LVTRYADVIP 
LVTRHADVIP 
LVTRHADVIP 
LVTRHADVIP 
LVTRHADVIP 
LVTRHADVIP 
LVTRNADVIP 
LVTRHADVIP 
LVTRHADVIP 
LVTRHADVIP 
LVTRHADVIP 
LVTRHADVIP 
LVTRHADVIP 
LVTRHADVIP 
LVTRHADVIP 
LVTRHADVIP 
LVTRHADVIP 
LVTREADVIP 
LVTRHADVIP 
LVTRHADVIP 
LVTRHADVIP 
LVTRHADVIP 
LVTREADVLP 
LVTRHADVIP 
LVTRHADVIP 
LVTRHADVIP 
LVTRHADVIP 
LVTRHADWP 
L I TRQAD V I P 
LITRDADVLP 
LVTRHADVIP 
LVTRHADVIP 
LVTRDADVIP 
LVTRHADVIP 
LVTRNADVIP 
LVTRHADVIP 
LVTRHADVIP 
LVTRHADVIP 
LVTRNADVIP 
LVTRDADVIP 
LVTRHADWP 
LVTRGADVIP 
LVTRDADVIP 
LVTRDADVIP 
LVTRNADVIP 
LVTRNADVIP 
LVTRNADVIP 



BEBE1 
D89815 
ED4 3type_4 
HC_C2 
HC__G9 
HCU16326 
HCV H CMR 



1151 

ARRRGDRRGA 
VRRRGDSRGS 
VRRRGDTRGA 
VRRRGDSRGS 
VRRRGDNRGS 
VRRRGDGRGS 
VRRRGDSRGS 



LLSPRPLSSL 
LLSPRPISYL 
LLSPRPISIL 
LLSPRPVSYL 
LLSPRPISYL 
LLPPRPVSYL 
LLSPRPISYL 



KGSSGGPVLC 
KGSSGGPLLC 
KGSSGGPLLC 
KGSSGGPLLC 
KGSSGGPLLC 
KGSSGGPLLC 
KGSSGGPLLC 



PRGHAVG I FR 
PSGHWGI FR 
PMGHRAGI FR 
PSGHAAGI FR 
PMGHAVG I FR 
PSGHAVGILP 
PAGHAVGLFR 



1200 
AAVCSRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCTRGVAM 
AAVCTRGVTK 



417 



HCV_J1 
HCV_J4 83 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12 0 83 
HCV14 8 0 
HCVPOLYP 
HD__1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKC1A 
NDM59 
NZLI 
SA13 
Th5 8 0 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN4 05 



VRRRGDSRGS 
VRRRGDSRGS 
VRRKDDRRGA 
VRRRGDSRGS 
VRRRGDSRGS 
VRRRGDSRGS 
VRRRGDGRGS 
VRRRGDSRGS 
VRRRGDSRGS 
VRRRGDGRGS 
VRRRGDSRGS 
VRRRGDGRGS 
VRRRGDNRGS 
ARRRGDSRAA 
ARRRGDTRAS 
VRRRGDSRGS 
VRRRGDSRGS 
VRRRGDSRGS 
ARRRGDSTAS 
VRRRGDSRGS 
VRRRGDSRGS 
VRRRGDSRGS 
VRRRGDGRGS 
VRRRGDSRGS 
ARRRGDNRAG 
ARRRGDSTAS 
VRRRGDGRGS 
VRRRGDGRGS 
ARRRGDSTAS 
VRRRGDSRGS 
ARRRGD KRGA 
VHRRGDSRGS 
VRRRGDGRGS 
VRRRGDSRGS 
ARRRGD KRGA 
ARRRGDSTAS 
ARRRGDTRAS 
ARRRGDTRAA 
ARRRGDSTAS 
ARRRGDSTAS 
ARRRGDNRAA 
ARRRGDTRAG 
ARRRGDTRAA 



LLSPRPISYL 
LLSPRPVSYL 
LLSPRPLSTL 
LLSPRPVSYL 
LLSPRPVSYL 
LLSPRPISYL 
LLSPRPVSYL 
LLSPRPVSYL 
LLSPRPISYL 
LLSPRPVSYL 
LLSPRPVSYL 
LLSPRPVSYL 
LLSPRPVSYL 
LLSPRPISTL 
LLSPRPISYL 
LLSPRPVSYL 
LLSPRPVSYL 
LLSPRPISYL 
LLSTRPLSCL 
LLSPRPISYL 
LLSPRPVSYL 
LLSPRPVSYL 
LLSPRPVSYL 
LLSPRPISYL 
LISPRPISTL 
LLSPRPLACL 
LLSPRPVSYL 
LLSPRPVSYL 
LLS PRPLARL 
LLSPRPISYL 
LLSPRPLSTL 
LLSPGPISYL 
LLPPRPVSYL 
LLSPRPISYL 
LLSPRPLSTL 
LLSPRPLACL 
LLSPRPISYL 
LLSPRPISTL 
LLSPRPLACL 
LLSPRPLACL 
LLSPRPISTL 
LLSPRPLSTL 
LLSPRPISTL 



KGSSGGPLLC 
KGSSGGPLLC 
KGSSGGPVLC 
KGSSGGPLLC 
KGSSGGPLPC 
KGSSGGPLLC 
KGSSGGPLLC 
KGSSGGPLLC 
KGSSGGPLLC 
KGSSGGPLLC 
KGSSGGPLLC 
KGSSGGPLLW 
KGSSGGPLLC 
KGSSGGPIMC 
KGSSGGPIMC 
KGSSGGPLLC 
KGSSGGPLLC 
KGSSGGPLLC 
KGSSGGPVMC 
KGSSGGPLLC 
KGSSGGPLLC 
KGSSGGPLLC 
KGSSGGPLLC 
KGSSGGPLLC 
KGSSGGPLLC 
KGSSGGPIMC 
KGSSGGPLLC 
KGSSGGPLLC 
KGSSGGPVMC 
KGSSGGPLLC 
KGSSGGPVLC 
KGSSGGPLPC 
KGSSGGPLLC 
KGSSGGPLLC 
KGSSGGPVLC 
KGSSGGPVMC 
KGSSGGPVMC 
KGSSGGPLMC 
KGSSGGPVMC 
KGSSGGPVMC 
KGSSGGPMLC 
KGSSGGPLMC 
KGSSGGPMLC 



PAGHWG I FR 
PSGHWGVFR 
SRGHAVGLFR 
PSGHAVGIFR 
PSGHAVGIFR 
PSGHWGIFR 
PSGHAVGIFR 
PSGHAVGIFR 
PSGHWGIFR 
PSGHAVGIFR 
PSGHAVGIFR 
PSGHAVGIFR 
PSGHAVGVFR 
PSGHWGLFR 
PSGHWGVFR 
PSGHAVGIFR 
PSGHAVGIFR 
PTGHAVGL FR 
PSGHWGIFR 
PSGHWGIFR 
PFGHVAGIFR 
PFGHAVGIFR 
PSGHAVGIFR 
PSGHWGIFR 
PSGHWGLFR 
PSGHVAGIFR 
PSGHAVGIFR 
PSGHAVGIFR 
PSGHVAGIFR 
PAGHAVG I FR 
PRGHAVGVFR 
PSGRWGI FR 
PSGHAVGILP 
PSGHWGIFR 
PRGHAVG I FR 
PSGHVAGIFR 
PSGHWGVFR 
PSGHWGLFR 
PSGHVAGIFR 
PSGHVAGIFR 
PSGHVAGIFR 
PSDHWGLFR 
PSGHVAGIFR 



AAVCTRGVAK 
AAVCTRGVAK 
AAVCARGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCSRGVAK 
AAVCTRGVAK 
AAVCTRGVAM 
AAVCTRGVAK 
AAVCSRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 



BEBE1 
D89815 
ED4 3type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 8 3 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV Kl R3 



1201 

SIDFIPVESL 
AVDFIPVESM 
AVDFVPVESL 
AVDFVPVESM 
AVDFVPVESL 
AVEFIPVESM 
AVDF I PVENL 
AVDFIPVESL 
AVDFIPVESM 
SIDFIPVESL 
AVDFIPVESM 
AVDFIPVESM 
AVDFVPVESM 
AVDFIPVESM 
AVDFVPVESM 



DWTRS PNFT 
ETTMRS PVFT 
ETTMRS PVFT 
ETTMRS PVFT 
ETTMRS PVFT 
ETTMRS PVFT 
ETTMRS PVFT 
ETTMRS PVFT 
ETTMRS PVFT 
DVATRTPSFS 
ETTMRS PVFT 
ETTMRAPVFT 
ETTMRS PVFT 
ETTMRS PVFT 
ETTMRS PVFT 



DNSTPPAVPQ 
DNSTPPAVPQ 
DNSTPPAVPQ 
DNSSPPAVPQ 
DNSSPPTVPQ 
DNPSPPAVPQ 
DNSSPPAVPQ 
DNSSPPAVPQ 
DNSSPPAVPQ 
DNSTPPAVPQ 
DNSSPPAVPQ 
DNSSPPAVPQ 
DNSSPPAVPQ 
DNSSPPAVPQ 
DNSSPPAVPQ 



TYQVGYLHAP 
TFQVAHLHAP 
TYQVAHLHAP 
TFQVAHLHAP 
SYQVAHLHAP 
TFQVAHLHAP 
SFQVAHLHAP 
SFQVAHLHAP 
TFQVAHLHAP 
SYQVGYLHAP 
TFQVAHLHAP 
TFQVAHLHAP 
TFQVAHLHAP 
TFQVAHLHAP 
TFQVAHLHAP 



1250 
TGSGKSTKVP 
TGSGKSTKVP 
TGSGKSTKVP 
TGSGKSTKVP 
TGSGKSTKVP 
TGSGKSTRVP 
TGSGKSTKVP 
TGSGKSTKVP 
TGSGKSTKVP 
TGSGKSTKVP 
TGSGKSTKVP 
TGSGKSTKVP 
TGSGKSTKVP 
TGSGKSNKVP 
TGSGKSTKVP 



418 



HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12083 
HCV14 8 0 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHXJMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKC1A 
NDM5 9 
NZLI 
SA13 
Th5 8 0 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



AVDFVPVESM 
AVDFIPVESM 
AVDFVPVESM 
AVDFVPVESM 
AVDFVPVESM 
SLDFIPVENM 
ALEFVPVENL 
AVDFVPVESM 
AVDFVPVESM 
AVDFIPVENL 
ALQFIPVETL 
AVDFVPVESM 
AVDFIPVETM 
AVDFVPVESM 
AVDFIPVESM 
AVDFIPVESM 
ALDFVPCEAM 
ALQFIPVESL 
AVDFIPVESM 
AVDFIPVESM 
ALQFIPVETL 
AVDFIPVENL 
SIDFIPVETL 
AVDFVPVESM 
AVEFIPVESM 
AVDFVPVESM 
SIDFIPVEAL 
SLQFIPVETL 
ALDFIPVENL 
ALDFIPVENM 
ALQFIPVETL 
ALQFIPVETL 
SLDFAPVESM 
ALDFVPVENM 
SLDFVPVENM 



ETTMRSPVFT 
ETTMRSPVFT 
ETTMRSPVFT 
ETTMRSPVFT 
ETTMRSPVFT 
ETTMRSPSFT 
ETTMRSPVFT 
ETTMRSPVFT 
ETTMRSPVFT 
ETTMRSPVFT 
STQVRSPSFS 
ETTMRSPVFT 
ETTMRSPVFT 
ETTMRSPVFT 
ETTMRSPVFT 
ETTMRSPVFT 
DATTRSPTFT 
SAQTRSPSFS 
ETTMRSPVFT 
ETTMRSPVFT 
STQARSPSFS 
ETTMRSPVFT 
DIVTRSPTFS 
ETTMRSPVFT 
ETTMRSPVFT 
ETTMRSPVFT 
DWTRSPTFS 
STQARSPSFS 
ETTMRSPVFT 
DTTMRS PVFT 
STQTRSPSFS 
STQARSPSFS 
QSSQRSPSFS 
ETTMRSPVFT 
QSTARSPSFS 



DNSSPPAVPQ 
DNSSPPAVPQ 
DNSSPPAVPQ 
DNSSPPAVPQ 
DTSSPPAVPQ 
DNSTPPAVPQ 
DNSTPPAVPH 
DNSSPPAVPE 
DNSSPPAVPQ 
DNSSPPAVPQ 
DNSTPPAVPE 
DNSSPPAVPQ 
DNSSPPAVPQ 
DNSSPPAVPQ 
DNSSPPAVPQ 
DNSSPPAVPQ 
DNSTPPAVPQ 
DNSTPPAVPQ 
DNSSPPAVPQ 
DNSSPPAVPQ 
DNSTPPAVPQ 
DNSSPPWPQ 
DNSTPPAVPQ 
DNSTPPAVPQ 
DNPSPPAVPQ 
DNSTPPAVPQ 
DNSTPPAVPQ 
DNSTPPAVPQ 
DNSTPPAVPH 
DNSSPPAVPQ 
DNSTPPAVPQ 
DNSTPPAVPQ 
DNTSPPAVPQ 
DNSTPPAVPQ 
DNTTPPAVPQ 



TFQVAHLHAP 
TFQVAHLHAP 
TFQVAHLHAP 
TFQVAHLHAP 
TFQVAHLHAP 
TYQVGYLHAP 
EFQVGHLHAP 
TFQVAHLHAP 
TFQVAHLHAP 
SFQVAHLHAP 
SYQVGYLHAP 
AFQVAHLHAP 
TFQVAHLHAP 
SFQVAHLHAP 
TFQVAHLHAP 
TFQVAHLHAP 
AYQVGYLHAP 
TFQVGYLHAP 
TFQVAHLHAP 
TFQVAHLHAP 
SYQVGYLHAP 
SFQVAHLHAP 
TYQVGYLHAP 
TFQVAHLHAP 
TFQVAHLHAP 
SFQVAHLHAP 
TYQVGYLHAP 
SYQVGYLHAP 
EFQVGHLHAP 
TYQVGYLHAP 
SYQVGYLHAP 
TYQVGYLHAP 
TYQVGYLHAP 
TYQVGYLHAP 
TYQVGYLHAP 



TGSGKSTKVP 
TGSGKSNKVP 
TGSGKSTKVP 
TGSGKSTKVP 
TGSGKSTRVP 
TGSGKSTRVP 
TGSGKSTKVP 
TGSGKSTKVP 
TGSGKTTKVP 
TGSGKSTKVP 
TGSGKSTKVP 
TGSGKSTKVP 
TGSGKSTKVP 
TGSGKSTKVP 
TGSGKSTKVP 
TGSGKSTKVP 
TGSGKSTKVP 
TGSGESTKVP 
TGSGKSTKVP 
TGSGKSTKVP 
TGSGKSTKVP 
TGSGKSTKVP 
TGSGKSTKVP 
TGSGKSTRVP 
TGSGKSTRVP 
TGSGKSTKVP 
TGSGKSTKVP 
TGSGKSTKVP 
TGSGKSTKVP 
TGSGKSTRVP 
TGSGKSTKVP 
TGSGKSTKVP 
TGSGKSTKVP 
TGSGKSTKVP 
TGSGKSTKVP 



BEBE1 
D89815 
ED4 3type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H__CMR 
HCV_J1 
HCV_J4 8 3 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_JC1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12 0 83 
HCV1480 
HCVPOLYP 



1251 

AAYAAQGYKV 
AAYAAQGYMV 
AAHAAQGYKV 
AAYAAQGYKV 
AAYAAQGYKV 
AAYAAQGYKV 
AAYAAQGYKV 
AAYAAQGYKV 
AAYAAQGYKV 
AAYASQGYKV 
AAYAAQGYKV 
AAYAAQGYKV 
AAYAAQGYKV 
VEYAAQGYKV 
AAYAAQGYKV 
AAYAAQGYKV 
VEYAAQGYKV 
AAYAAQGYKV 
AAYAAQGYKV 
AAYATQGYKV 
AAYASQGYKV 
AAYAAQGYKV 
AAYAAQGYKV 



LVLNPSVAAT 
LVLNPSVAAT 
LVLNPSVAAT 
LVLNPSVAAT 
LVLNPSVAAT 
LVLNPSVAAT 
LVLNPSVAAT 
LVLNPSVAAT 
LVLNPSVAAT 
LVLNPSVAAT 
LVLNPSVAAT 
LVLNPSVAAT 
LVLNPSVTAT 
LVLNPSVAAT 
LVLNPSVAAT 
LVLNPSVTAT 
LVLNPSVAAT 
LVLNPSVAAT 
LVLNPSVAAT 
LVLNPSVAAT 
LVLNPSVAAT 
LVLNPSVAAT 
LVLNPSVAAT 



LGFGAYMSKA 
LGFGAYMSKA 
LGFGVYMSKA 
LGFGAYMSKA 
LGFGAYMSKA 
LGFGAYMSKA 
LGFGAYMSKA 
LGFGAYMSKA 
LGFGAYMPKA 
LGFGAYMSKA 
LGFGAYMSKA 
LGFGAYMSKA 
LGFGAYMSKA 
LGFGAYMSKA 
LGFGAYMSKA 
LGFGAYMSKA 
LGFGAYMSKA 
LGFGAYMSKA 
LGFGAYMSKA 
LGFGAYMSKA 
LSFGSYMRQA 
FGFGAYMSRA 
LGFGAYMSKA 



YGINPNIRTG 
HGIDPNIRTG 
YGIDPNIRSG 
HGIDPNTRTG 
HGIDPNVRTG 
HGIDPNLRTG 
HGVDPNIRTG 
HGIDPNIRTG 
HGIDPNIRTG 
HGINPNIRTG 
HGVDPNISTG 
YGTDPNIRTG 
HGVDPNIRTG 
HGVDPNIRTG 
HGVDPNIRTG 
HGVDPNIRTG 
HGVDPNIRTG 
HGVDPNIRTG 
HGTDPNIRTG 
HGTDPNIRTG 
YGVEPNIRTG 
YGVDPNIRTG 
HGTDPNIRTG 



1300 
VRTVTTGDAI 
VRT I TTGAP I 
VRT I TTGAP I 
VRT I TTGAP I 
VRTITTGSPI 
VRT I TTGAP I 
VRTITTGSPI 
VRTITTGSPI 
VRTITTGGPI 
VRTVTTGDS I 
VRT I TTGAP I 
VRT I TTGAP I 
VRT I TTGAP I 
VRT I TTGAP I 
ART I TTGAP I 
VRT I TTGAP I 
VRT I TTGAP I 
ART I TTGAP I 
ART I TTGAP I 
VRT I TTGAP I 
VRTVTTGG A I 
VRTVTTGAG I 
VRT I TTGAP I 



419 



HD_1 
HPCCGAA 
HPCFG 
HPCGENANT I 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKC1A 
NDM59 
NZLI 
SA13 
Th5 8 0 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



AAYAAQGYKV 
AAYAAKGYKV 
AAYVAQGYSV 
AAYAAQGYKV 
AAYAAQGYKV 
AAYAAQGYKV 
AAYAAQGYKV 
AAYAAQGYKV 
VAYASQGYKV 
ASYVAQGYTV 
AAYAAQGYKV 
AAYAAXGYKV 
AAYVAQGYNV 
AAYAAQGYKV 
VAYAAQGYKV 
AAYAAQGYKV 
AAYAAQGYKV 
AAYAAQGYKV 
VAYAAQGYKV 
AAYVAQGYNV 
AAYAAQGYKV 
AAYATQGYKV 
AAYVAQGYTV 
AAYVAQGYNV 
AAYAAQGYKV 
AAYASQGYKV 
AAYAAQGYKV 



LVLNPSVAAT 
LVLNPSVAAT 
LVLNPSVAAT 
LVLNPSVAAT 
LVLNPSVAAT 
LVLNPSVAAT 
LVLNPSVAAT 
LVLNPSVAAT 
LVLNPSVAAT 
LVLNPSVAAT 
LVLNPSVAAT 
LVLNPSVAAT 
LVLNPSVAAT 
LVLNPSVAAT 
LVLNPSVAAT 
LVLNPSVAAT 
LVLNPSVAAT 
LVLNPSVAAT 
LVLNPSVAAT 
LVLNPSVAAT 
LVLNPSVAAT 
LVLNPSVAAT 
LVLNPSVAAT 
LVLNPSVAAT 
LVLNPSVAAT 
LVLNPSVAAT 
LVLNPSVAAT 



LGFGAYMSKA 
LGFGAYMSKA 
LGFGTYMSKA 
LGFGAYMSKA 
LGFGAYMSKA 
LGFGAYMSKA 
LGFGAYMSKA 
LGFGAYMSKA 
LSFGSYLSRA 
LGFGRFMSHA 
LGFGAYMSKA 
LGFGAYMSKA 
LGFGSFMSRA 
LGFGAYMSKA 
LGFGAYLSKA 
LGFGAYMSKA 
LGFGAYMSKA 
LGFGAYMSKA 
LGFGAYLSKA 
LGFGSFMSRA 
LGFGAYMSRA 
LSFGAYMSKA 
LGFGSFMSRA 
LGFGSFMSRA 
LGFGSYMSTS 
LGFGSYMSTA 
LGFGSYMSTA 



HGIDPNIRTG 
HGVDPNIRTG 
YGIDPNIRTG 
HGVDPNIRTG 
HGVDPNIRTG 
HGIDPNIRTG 
YGTDPNVRTG 
HGIEPNIRTG 
HGIDPNIRTG 
YGIDPNVRTG 
HGTDPNIRTG 
HGTDPNIRTG 
YGIDPNIRTG 
HGIDPNIRTG 
HGINPNIRTG 
HGVDPNIRTG 
HGIDPNLRTG 
HGVDPNIRTG 
HGINPNIRTG 
YGIDPNIRTG 
YGVDPNIRTG 
HGIDPNIRTG 
YGIDPNIRTG 
YGTDPNIRTG 
HGIDPNIRTG 
HGIDPNIRTG 
HGIDPNIRTG 



VRT I TTGAP I 
VRTITTGSPI 
TRT I TTGAKL 
VRT I TTGAP I 
VRT I TTGAP I 
VRT I TTGAP V 
VRTITTGSPI 
VRT I TTGGP I 
VRT I TTGAP I 
TRT I TTGAKL 
VRT I TTGAP I 
VRTITTGGPI 
NRTVTTGAKL 
VRTITTGSPI 
VRTVTTG AP I 
VRT I TTGAP I 
VRT I TTGAP I 
VRT I TTGAP I 
VRTVTTGESI 
NRTVTTGAKL 
VRTVTTGAAI 
VRTITTGGPV 
NRTVTTGAKL 
NRTVTTGAKL 
VRT I TTGGAI 
VRTITTGGPI 
VRT I TTGGAI 



BEBE1 
D89815 
ED4 3type_4 
HC_C2 
HCJ39 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV__J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12083 
HCV14 80 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANT I 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 



1301 

TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
THSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFIA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFFA 
TYSTYGKFLA 
TYSTYGEFLA 
TYSTYGKFFA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYCKFLA 



DGGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DGGGSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DGGCAAGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DAGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 



VIICDECHSV 
IIICDECHST 
IIICDECYST 
IIICDECHST 
IIICDECHSV 
IIMCDECHST 
IIICDECHST 
IIICDECHST 
IIICDECHST 
IIICDECHSV 
IIICDECHST 
IIMCDECHST 
IIMCDECHSI 
IIICDECHST 
IIICDECHST 
IIMCDECHSI 
IIICDECHST 
IIICDECHST 
IIICDECHST 
IIMCDECHST 
IIICDECHST 
VIICDECHSQ 
IIICDECHST 
IIICDECHST 
IIICDECHST 
VIICDECHAQ 
IIMCDECHST 
IIICDECHST 
IIICDECHST 
IIICDECHST 
IIICDECHST 



DSTTILGIGT 
DSTSILGIGT 
DSTTILGIGT 
DSTTILGIGT 
DATSILGIGT 
DSTTIYGIGT 
DATSILGIGT 
DATSVLGIGT 
DSTTILGIGT 
DATTILGIGT 
DSTSILGIGT 
DSTTILGIGT 
DSTSILGIGT 
DSTSILGIGT 
DSTSILGIGT 
DSTSILGIGT 
DSTSILGIGT 
DSTSILGIGT 
DSTTILGIGT 
DSTTILGIGT 
DPTTVLGVGT 
DATTILGIGT 
DSTTILGIGT 
DSTSILGIGT 
DATSISGIGT 
DATSILGIGT 
DSTTILGIGT 
DSTTILGIGT 
DSTTILGIGT 
DSTTILGIGT 
DSTTILGIGT 



1350 
VLDQAETAGV 
VLDQAETVGA 
VLDQAETAGV 
VLD Q AE TAG A 
VLDQAETAGV 
VL D Q AE TAG A 
VLDQAETAGA 
VLDQAETAGA 
VLDQAETAGA 
VLDQAETAGV 
VLDQAETAGA 
ALDQAETAGA 
VLDQAETAGA 
VLDQAETAGA 
VLDQAETAGA 
VLDQAETAGA 
VLDQAETAGA 
VLDQAETAGA 
VLDRAE TAG A 
VLDQAETAGA 
VLDQAETAGV 
VLDQAETAGA 
VLDQAETAGA 
VLDQAETAGA 
VLDQAETAGA 
VLDQAETAGV 
VLDQAETAGA 
VLDQAETAGA 
VLDQAETAGA 
VLDQAETAGA 
VLDQAETAGA 



420 



HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKC1A 
NDM5 9 
NZLI 
SA13 
Th5 80 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 



DGGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
GGGCSGGAYD 
DGGCSGGAYD 
DGGCAGGAYD 
DGGCSGGAYD 
DGGGSGGAYD 
DGGCSGGAYD 
DGGCAGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 



VIICDECHST 
VIICDECHAQ 
IIICDECHST 
IIICDECHST 
VIICDDCHAQ 
IIICDECHST 
IIICDECHAV 
IIICDECHST 
IIMCDECHST 
IIICDECHST 
IIICDECHAV 
VIICDECHAQ 
VIICDECHSQ 
IIICDECHST 
VIICDECHAQ 
VIICDECHAQ 
VIICDECHST 
IIICDECHST 
IIICDECHST 



DPTTVLGIGT 
DATSILGIGT 
DSTTILGIGT 
DSTTILGIGT 
DATSILGIGT 
DATSILGIGT 
DSTTILGIGT 
DSTSILGIGT 
DSTTIYGIGT 
DSTSILGIGT 
D ATT I LGVGT 
DATSILGIGT 
DATTILGIGT 
DPTTVLGIGT 
DATSILGIGT 
DATSILGIGT 
DPTTVSGIGT 
DPTTVLGIGT 
DPTTVLGIGT 



VLDQAETAGC 
VLDQ AE TAG A 
VLDQAE TAG A 
VLDQAETAGA 
VLDQAETAGV 
VLDQAETAGA 
VLDQAETAGV 
VLDQAETAGA 
VLDQAETAGA 
VLDQAETAGA 
VLDQAETAGV 
VLDQAETAGV 
VLDQAETAGA 
VLDQAETAGV 
VLDQAETAGV 
VLDQAETAGV 
VLDQAETSGV 
VLDQAETAGV 
VLDQAETAGV 



BEBE1 
D89815 
ED4 3 type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1__R1 
HCV_K1_R2 
HCV_K1JR3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12 0 83 
HCV14 80 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 



1351 

RLTVLATATP 
RFWLATATP 
RLTVLATATP 
RLWLATATP 
RLTILATATP 
RLWLSTATP 
RLWLATATP 
RLWLATATP 
RLWLATATP 
RLWLATATP 
RLWLAAATP 
RLWLATATP 
RLWLATATP 
RLWLATATP 
RLWLATATP 
RLWLATATP 
RLWLATATP 
RLWLATATP 
RLWLATATP 
RLWLATATP 
RLTVLPTATP 
RLWLATAIP 
RLWLATATP 
RLWLATATP 
RLWLATATP 
RLTVLATATP 
RLWLATATP 
RLWLATATP 
RLWLATATP 
RLWLATATP 
RLWLATATP 
RLTVLATATP 
RLWLATATP 
RLWLATATP 
RLWLATATP 
RLTVLATATP 
RLWLATATP 
RLTVLATATP 
RLWLATATP 



PGSVTTPHPN 
PGSITFPHPN 
PGSVTTPHSN 
PGSVTVPHSN 
PGSVTVPHSN 
PGSVTVPHLN 
PGSVTVSHPN 
PGSITVPHAN 
PGSVTVPHPN 
PGTVTTPHSN 
PGSVTVPHPN 
PGSVTVPHPN 
PGSVTVPHPN 
PGSVTVPHPN 
PGSVTVPHPN 
PGSVTVPHPN 
PGSVTVPHPN 
PGSVTVPHPN 
PGSTTVPHPN 
PGSVTVPHPN 
PGSVTVPHPN 
PGSVTTPHPN 
PGSVTVPHPN 
PGSVTVPHSN 
PGSVTVSHPN 
PGSITVPHPN 
PGSVTVPHPN 
PGSVTVPHPN 
PGSVTVPHPN 
PGSVTVPHPN 
PGSITVPHPN 
PGSVTVPHPN 
PGSITVPHSN 
PGSVTVPHPN 
PGSVTVPHPN 
PGSITVPHSN 
PGSVTVPHPN 
PGSVTTPHPN 
PGSVTVPHPN 



IEEVALGHEG 
I EEVPLANTG 
IEEVALPTTG 
IEEVALSTTG 
IEEVALSTEG 
IEEVALSNTG 
IEEVALSTTG 
IEEVALSTTG 
IEEIGLSNNG 
IEEVALGHEG 
I EE VAL PNTG 
IEEVALSNTG 
IEEIALSNTG 
IEEVALSNTG 
IEEVALSNTG 
IEEIALSNTG 
IEEVALSNIG 
IEEVALSNTG 
I EE VAL PNTG 
IEEVALSNTG 
ITETALPTTG 
IEEVALPSEG 
IEEVALSNIG 
IEEVALSNIG 
IEEVALSTTG 
IEEVGLTSDG 
IEEIALSNTG 
IEEVALSNTG 
IEEVALSNTG 
I EEVGLSNTG 
IEEVALSNTG 
IQETALPLTG 
I EEVALTGEG 
IEEVALSNTG 
IEEVALSNTG 
IEEVALGSEG 
IEEVALSTTG 
IEEVALGQEG 
IEEVALSNTG 



EIPFYGKAIP 
EIPFYAKTIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGRAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGRAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGKALP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EVPFYGKAIP 
EIPFYGRAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGRAIP 
EIPFYGKAIP 



1400 
LSAIKGGRHL 
IEVIRGGRHL 
LEL I KGGRHL 
IETIKGGRHL 
LNY I KGGRHL 
I EAI KGGRHL 
L E V I KGGRHL 
L E A I KGGRHL 
I EAI KGGRHL 
LAF I KGGRHL 
LET I KGGRHL 
IE VI KGGRHL 
IETIKGGRHL 
IETIKGGRHL 
LDT I KGGRHL 
IETIKGGRHL 
IETIKGGRHL 
LDT I KGGRHL 
IEF I KGGRHL 
IEAIMGGRHL 
LEY I KGGRHL 
LVL I KGGRHL 
IETIKGGRHL 
LENI KGGRHL 
LEVI KGGRHL 
LAM I KGGRHL 
IETIKGGRHL 
I EAI RGGRHL 
I E A I RGGRHL 
I E V I KGGRHL 
I EAI KGGRHL 
LEYI KGGRHL 
LGV I KGGRHL 
LEAI KGGRHL 
IE VI KGGRHL 
I AC I KGGRHL 
LEVI KGGRHL 
LSYIKGGRHL 
LEAI KGGRHL 



421 



HPCUNKCD 
MKC1A 
NDM59 
NZLI 
SA13 
Th5 8 0 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



RLWLSTATP 
RLWLATATP 
RLTVLATATP 
RLTVLATATP 
RLWLATATP 
RLTVLATATP 
RLTVLATRTP 
RLTVLATATP 
RLTVLATATP 
RLTVLATATP 
RLTVLATATP 



PGSVTVPHLN 
PGSVTVPHPN 
PGSVTTPHPN 
PGSITVPHSN 
PGSVTTPHPN 
PGSVTVPHPN 
PGSITVPHSN 
PGSITVPHSN 
PGSVTVPHPN 
PGSVTVPHPN 
PGSVTVPHPN 



IEEVALSNTG 
I EEVALSNTG 
IEEVALGQEG 
IEEVALGSEG 
IEEVALPSEG 
ITETALPTTG 
IEEVALGSEG 
IEEVALGSEG 
ITESALPTTG 
ITETALPSTG 
ITEVALSSTG 



EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGRAIP 
EIPFYGKAIP 
EIPFYGRAIP 
EIPFYGKCIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGKAVP 
EVPFYGKAIP 
EVPFYGKAIP 



IEAIKGGRHL 
LEAI KGGRHL 
LSYIKGGRHL 
I ALL KGGRHL 
LAL I KGGRHL 
LEF I KGGRHL 
I AL L KGGRHL 
I ALL KGGRHL 
LEY I KGGRHL 
LEC I KGGRHL 
LEY I KGGRHL 



BEBE1 
D89815 
ED4 3 type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV__J1 
HCV_J4 83 
HCV_J8 
HCV_JK1 
HCV_JS 
HCVJC1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_JS1 
HCV_K1__S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12083 
HCV14 8 0 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANT I 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKC1A 
NDM5 9 
NZLI 
SA13 
Th5 8 0 
Type_3a_CB 
TypeV_D 



1401 

I FCHS KKKCD 
I FCHS KKKCD 
I FCHS KKKCD 
I FCHS KKKCD 
I FCHS KKKCD 
I F CHS KKKCD 
I FCHS KKKCD 
I FCHS KKKCD 
I FCHS KKKCD 
I FCHS KKKCD 
I FCHS KKKCD 
I F CHS KKKCD 
I F CHS KKKCD 
I F CHS KKKCD 
I FWHS KKKCD 
I FCHS KKKCD 
I FCHS KKKCD 
I FWHS KKKCD 
IFCPSKKKCD 
I FCHS KKKCD 
I FCHS KKKCD 
I FCHS KKKCD 
I FCHS KKKCD 
I FCHSRKKCD 
I FCHS KKKCD 
VFCHSKEKCD 
I FCHS KKKCD 
I FCHS KKKCD 
I FCHS KKKCD 
I FCHS KKKCD 
I FCHS KKKCD 
I F CHS KKKCD 
I FCHS KKKCD 
I FCHS KKKCD 
I FCHS KKKCD 
I FCHS KKKCD 
I FCHS KKKCD 
I FCHS KKKCD 
I FCHS KKKCD 
I FCHS KKKCD 
I F CH S KKKCD 
I FCHS KKKCD 
I FCHS KKKCD 
I FCHS KKKCD 
I FCHS KKKCD 
I FCHS KKKCD 
I FCHS KKKCD 



ELAVALRGMG 
ELPAKLSALG 
ELARQLTSLG 
ELAAKLSALG 
ELAAKLVGLG 
ELAAKLSGLG 
ELAAKLVALG 
ELAAKLVALG 
ELAAKLTGLG 
ELAAALRGMG 
ELAAKLSALG 
ELAAKLSTLG 
ELAAKLSGLG 
ELAAKLSGLG 
ELATKLSALG 
ELAAKLSGLG 
ELAAKLSGLG 
ELATKLSALG 
ELAAKLSALG 
ELAAKLSGLG 
ELAGKLKSLG 
ELAKQLTS LG 
ELAAKLSGLG 
ELAAKLSGLG 
ELAAKLVALG 
ELASKLRGMG 
ELAAKLSALG 
ELAAKLSSLG 
ELAAKLSGLG 
ELAAKLSALG 
ELAAKLTGLG 
ELAAQLRTLG 
ELAKQLTSLG 
ELAAKLSGLG 
ELAAKLSGLG 
KMAS KLRGMG 
ELAAKLVALG 
ELAAALRGMG 
ELAAKLSALG 
ELAAKLSGLG 
ELAAKLSALG 
ELSAALRSMG 
EI AS KLRGMG 
ELAKQLTSQG 
ELSKQLTSLG 
E IAS KLRGMG 
E IAS KLRGMG 



LNAVAYYRGL 
LNAVAYYRGL 
LNAVAYYRGL 
LNAVAYYRGL 
VNAVAFYRGL 
LNAVAYYRGL 
I NAVAY YRGL 
VNAVAYYRGL 
LNAVAYYRGL 
VNAVAYYRGL 
VNAVAYYRGL 
LNAVAYYRGL 
LNAVAYYRGL 
I NAVAY YRGL 
VNAVAYYRGL 
LNAVAYYRGL 
I NAVAY YRGL 
VNAVAYYRGL 
I NAVAY YRGL 
I NAVAY YRGL 
LNAVAFYRGV 
VNAVAYYRGL 
LNAVAYYRGL 
I NAVAYYRGL 
INAVAYYRGL 
VNAVAFYRGL 
I HAVAY YRGL 
LNAVAYYRGL 
INAVAYYRGL 
INAVAYYRGL 
LNAVAYYRGL 
LNAVAFYRGV 
VNAVAFYRGL 
INAVAYYRGL 
INAVAYYRGL 
LNAVAYYRGL 
INAVAYYRGL 
LNAVAYYRGL 
VNAVAYYRGL 
LNAVAYYRGL 
VNAVAYYRGL 
LNAVAYYRGL 
LNAVAYYRGL 
VNAVAYYRGL 
LNAVAFYRGV 
LNAVAYYRGL 
LNAVAYYRGL 



DVSIIPTQGD 
DVSVIPASGD 
DVSVIPTSGD 
DVSVIPTSGD 
DVSVIPTTGD 
DVSVIPTSGD 
DVSVIPTNGD 
DVSVIPTSGD 
DVSVIPPIGD 
DVSVIPTQGD 
DVSVIPTSGD 
DVSVIPTSGD 
DVSVIPASGD 
DVSVIPASGD 
DVSVIPTSGN 
DVSVIPASGD 
DVSVIPASGD 
DVSVIPTSGN 
DVSVIPTSGD 
DVSVIPTSGD 
DVSVIPTSGD 
DVAVI PATGD 
DVSVIPTSGD 
DVSVIPTSGD 
DVSVIPTSGD 
DVSVIPVSGD 
DVSVIPASGN 
DVSVIPSSGD 
DVSVIPTIGD 
DVSVIPASGD 
DVSVIPTSGD 
DVSVIPTSGD 
DVSVIPTQGD 
DVSVIPTSGD 
DVSVIPTSGD 
DVSVIPTTGD 
DVSVIPTSGD 
DVSVIPTQGD 
DVSIIPTSGD 
DVSVIPTSGD 
DVSIIPTSGD 
DVSVIPTQGD 
DVSVIPTTGD 
DVAVI PATGD 
DVAVI PTSGD 
DVSVIPTTGD 
DVSVIPTTGD 



1450 
WWATDALM 
WWATDALM 
VWCATDALM 
WWATDALM 
WWATDALM 
WWATDALM 
WWSTDALM 
WWATDALM 
VAWATDALM 
WWATDALM 
WWATDALM 
WWATDALM 
WWATDALM 
WWATDALM 
WWATDALM 
WWATDALM 
WWATDALM 
WWATDALM 
WWATDALM 
WWATDALM 
VWCATDALM 
VWCSTDALM 
WWATDALM 
WWATDALM 
WWSTDALM 
VWCATDALM 
WWATDALM 
WWATDALM 
WWATDALM 
WWATDALM 
WWATDALM 
VWCATDALM 
VWCATDAL I 
WIVATDALM 
WWATDALM 
VWCATDALM 
WWATDALM 
WWATDALM 
WWATDALM 
WWATDALM 
WWATDALM 
WWATDALM 
VWCATDALM 
VWCSTDALM 
VWCATDALM 
VWCATDALM 
VWCATDALM 



422 



VN004 IFCHPKKKCD ELAKQLVSLG LNAVAFYRGV DVSVIPTSGD VWCATDALM 
VN23 5 IFCHSKKKCD ELAKQLRTLG LNAVAFYRGV DVSVIPTAGD VWCATDALM 
VN405 IFCHSKKKCD ELAKQLTSLG LNAVAFYRGV DVSVIPTSGD VWCATDALM 



BEBE1 
D89815 
ED4 3type_4 . 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV_J8 
HCV__JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12083 
HCV14 8 0 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKC1A 
NDM5 9 
NZLI 
SA13 
Th5 80 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



1451 

TGYTGDFDSV 
TGFTGDFDSV 
TGFTGDFDSV 
TGFTGDFDSV 
TGYTGDFDSV 
TGFTGDFDSV 
TGFTGDFDSV 
TGYTGDFDSV 
TGFTGDFDSV 
TGYTGDFDSV 
TGYTGDFDSV 
TGFTGDFDSV 
TGFTGDFDSV 
TGFTGDFDSV 
TGYTGDFDSV 
TGYTGDFDSV 
TGFTGDFDSV 
TGYTGDFDSV 
TGYTGDFDSV 
TGYTGDFDSV 
TGYTGDFDSV 
TGFTGDFDSV 
TGFTGDFDSV 
TGYTGDFDSV 
TGFTGDFDSV 
TGYTGDFDTV 
TGFTGDFDSV 
TGFTGDFDSV 
TGYTGDFDSV 
TGFTGDFDSV 
TGFTGDFDSV 
TGYTGDFDSV 
TGYTGDFDSV 
TGYTGDFDSV 
TGYTGDFDSV 
TGFTGDFDSV 
TGYTGDFDSV 
TGFTGDFDSV 
TGYTGDFDSV 
TGFTGDFDSV 
TGYTGDFDSV 
TGYTGDFDSV 
TGFTGDFDSV 
TGFTGDFDSV 
TGYTGDFDSV 
TGYTGDFDSV 
TGFTGDFDSV 
TGYTGDFDSV 
TGYTGDFDSV 
TGYTGDFDSV 



IDCNVAVTQV 
IDCNTCVTQT 
IDCNTSVIQT 
IDCNTCVTQT 
IDCNTCWQT 
IDCNTCVTQT 
IDCNTCVTQT 
IDCNTCVTQT 
IDCNTCVTQT 
IDCNVAVSQI 
IDCNTCVTQT 
IDCNTCVTQT 
IDCNTCVTQT 
IDCNTCVTQT 
IDCNTCVIQT 
IDCNTCVTQT 
IDCNTCVTQT 
IDCNTCVIQT 
IDCNTCVTQT 
IDCNTCVTQT 
IDCNVAVTQV 
IDCNSAVTQT 
IDCNTCVTQT 
IDCNVCVTQT 
IDCNTCVTQT 
IDCNVAVEQY 
IDCNTCVTQT 
IDCNTCVTQT 
IDCNTCVTQT 
IDCNTCVTQT 
IDCNTCVTQT 
IDCNVAVTQI 
IDCNVAVEQY 
IDCNTCVTQT 
IDCNTCVTQT 
IDCNVAVEQY 
IDCNTCVTQT 
IDCNVAVTQV 
IDCNTCVTQT 
IDCNTCVTQT 
IDCNTCVTQT 
IDCNVAVTQV 
IDCNVAVEQY 
IDCNTTVTQT 
IDCNVAVTQV 
IDCNVAVEQY 
IDCNVAVEQY 
IDCNVTVTQV 
IDCNVAVTQI 
IDCNVSVTQV 



VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFS 
VDFSLDPTFT 
VDFSLDPTFS 
VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFT 
DDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFS 
VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFS 
VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFS 
VDFSLDPTFS 
VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFS 
VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFS 
VDFSLDPTFT 
VDFSLDPTFS 
VDFSLDPTFS 
VDFSLDPTFS 
VDFSLDPTFT 
VDFSLDPTFS 
VDFSLDPTFT 



ITTQTVPQDS 
IETTTVPQDA 
IEITTVPQDA 
IETTTVPQDA 
IETSTVPQDA 
IETTTVPQDA 
I ETTTLPQDA 
IETTTLPQDA 
IETTTVPQDA 
ITTQTVPQDA 
IETTTLPQDA 
IETTTVPQDA 
IETTTVPQDA 
IETTTVPQDA 
IETTTVPQDA 
IETTTVPQDA 
IETTTVPQDA 
IETRTVPQDA 
IETTTVPQDA 
IETTTVPQDA 
IETTTVPQDA 
IETTTVPQDA 
IETTTVPQDA 
IETTTVPQDA 
IETTTLPQDA 
IETRTVPQDA 
I ETTTMPQDA 
IETTTVPQDA 
IETTTVPQDA 
IETTTVPQDA 
IETTTLPQDA 
IETTTVPQDA 
I ETHTVPQDA 
IETTTVPQDA 
IETTTVPQDA 
IETCTAPQDA 
IETITLPQDA 
ITTQTVPQDA 
IETTTVPQDA 
IETTTVPQDA 
IETTTVPQDA 
ITTQTVPQDA 
I ETRTAPQDA 
IETTTVPQDA 
IETTTVPQDA 
I ETRTAPQDA 
I ETRTAPQDA 
IETTTVPQDA 
IETTTVPQDA 
I ETTTMPQDA 



1500 
VSRSQRRGRT 
VSRTQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRTQRRGRT 
VSRTQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRTQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRTQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRAQRRGRT 
VARS QRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRTQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VARS QRRGRT 
VSRSQRRGRT 



1501 1550 

BEBE1 GRGRLGIYRY VSSGERASGM FDTWLCECY DAGAAWYELT PAETTVRLRA 

D8 9815 GRGRRGIYRF VTPGERPSAM FDSSVLCECY DAGCAWYELT PAETSVRLRA 

ED4 3type_4 GRGRLGTYRY VTPGERPSGM FDTAELCECY DAGCAWYELT PAETTTRLKA 



423 



HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1__R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12 083 
HCV14 8 0 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
H P CGENANT I 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKC1A 
NDM5 9 
NZLI 
SA13 
Th5 80 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



GRGRRGIYRF 
GRGKHGIYRY 
GRGRAG I YRF 
GRGKPGIYRF 
GRGKPGIYRF 
GRGRSGIYRF 
GRGRLGVYRY 
GRGRGG I YRF 
GRGRGGIYRF 
GRGRRGIYRF 
GRGRAG I YR F 
GRGRRGIYRF 
GRGRRGIYRF 
GRGRAG I YRF 
GRGRRGIYRF 
GRGRGGIYRF 
GRGRGGIYRF 
GRGKPGVYRF 
GRGRHG I YR Y 
GRGRRGIYRF 
GRGRMGIYRF 
GRGKPGIYRF 
GRGRPGIYRF 
SRGRRGIYRF 
GRGREGIYRF 
GRGRRGIYRF 
GRGRAG I YRF 
GRGRSGIYRF 
GRGKPGVYRY 
GRGKSGTYRY 
GRGRGGIYRF 
GRGRGGIYRF 
GRGRLGTYRY 
GRGKPGIYRF 
GRGRLG I YR Y 
GRGRGGIYRF 
GRGRAG I YRF 
GRGRGGIYRF 
GRGRLG I YRY 
GRGRLGTYRY 
GRGRHG I YRY 
GRGKPGVYRF 
GRGRLGTYRY 
GRGRLGTYRY 
GRGKHGVYRY 
GRGKPGVYRY 
GRGKHGVYRY 



VTPGERPSGM 
VSPGERPSGM 
VTPGERPSGM 
VAPGERPSGM 
VAPGERPSGM 
VTPGERPSGM 
VSSGERPSGM 
VTPGERPSGM 
VTPGERPSGM 
VTPGERPSGM 
VTPGERPSGM 
VTPGERTSGM 
VTPGERPSGM 
VTPGERPSGM 
VTPGERTSGM 
VTPGERPSGM 
VTPGERPSGM 
VSQGERPSGM 
VSSGERPSGI 
VTPGERPSGM 
VTPGERPSGM 
VAPGERPSGM 
VTPGERPSGM 
VTPGERPSGM 
VTPGERPSGM 
VTPGERPSGM 
VTPGERPSGM 
VTPGERPSGM 
VSQGERPSGM 
VSPGERPSGM 
VTPGERPSGM 
VTPGERPSGM 
VTPGERPSGM 
VAPGERPSGM 
VSTGERASGM 
VTPGERPSGM 
VTPGERPSGM 
VTPGERPSGM 
VSTGERASGM 
VASGERPSGM 
VSSGERPSGI 
VSQGERPSGM 
VAPGERPSGM 
VAPGERPSGM 
VSQGERPSGM 
VSQGERPSGM 
VSQGERPSGI 



FDSSVLCECY 
FDSWLCECY 
FDSSVLCECY 
FDSSVLCECY 
FDSSILCECY 
FDSSVLCECY 
FDSWLCECY 
FDSSVLCECY 
FDSSVLCECY 
FDSSVLCECY 
FDSSVLCECY 
FDSSVLCECY 
FDSSVLCECY 
FDSSVLCECY 
FDSSVLCECY 
FDSSVLCECY 
FDSPVLCECY 
FDTWLCEAY 
FDSWLCECY 
FDSSVLCECY 
FDSSVLCESY 
FDSSVLCECY 
FDSWLCECY 
FDSSVLCECY 
FDSSVLCECY 
FDSSVLCECY 
FDSSVLCECY 
FDSSVLCECY 
FDTWLCEAY 
FDSWLCECY 
FDSSVLCECY 
FDSSVLCECY 
FDSWLCECY 
FDSSVLCECY 
FDSWLCECY 
FDSSVLCECY 
FDSSVLCECY 
FDSSVLCECY 
FDSWLCECY 
FDSWLCECY 
FDSWLCECY 
FDSWLCEAY 
FDSWLCECY 
FDSWLCECY 
FDSVILCEAY 
FDTWLCEAY 
FDTWLCEAY 



DAGCAWYELT 
DAGCAWYELT 
DAGCAWYELT 
DAGCAWYELM 
DTGCAWYELT 
DAGCAWYELT 
DAGAAWYELT 
DAGCAWYELT 
DAGCAWYELT 
DAGCAWYELT 
DAGCAWYELT 
DAGCAWYELT 
DAGCAWYELT 
DAGCAWYELT 
DAGCAWYELT 
DAGCAWYELT 
DAGCAWYELT 
DTGCAWYELT 
DAGCAWYDLT 
DAGCAWYELT 
DAGCAWYELT 
DAGCAWYELT 
DAGCSWYDLQ 
DAGCAWYELT 
DAGCAWYELT 
DAGCAWYELT 
DSGCAWYELT 
DAGCAWYELT 
DTGAAWYELT 
DAGCAWYELT 
DAGCAWYELT 
DAGCAWYELT 
DAGCSWYDLQ 
DAGCAWYELT 
DAGAAWYELT 
DAGCAWYELT 
DAGCAWYELT 
DAGCAWYELT 
DAGAAWYELT 
DAGCSWYDLQ 
DAGCAWYDLT 
DTGCAWYELT 
DAGCSWYDLQ 
DAGCSWYDLQ 
DTGCAWYELT 
DVGCAWYELT 
DTGCAWYELT 



PAETSVRLRA 
PAETTVRLRA 
PAETSVRLRA 
PAETTVRLRA 
PAETTVRLRA 
PAETSVRLRA 
PAETTVRLRA 
PAVTSVRLRA 
PAETSVRLRA 
PAETSVRLRA 
PAETSVRLRA 
PAETSVRLRA 
PAETSVRLRA 
PAETSVRLRA 
PAETSVRLRA 
PAETTVRLRA 
PAETSVRLRA 
PS ETTVRLRA 
PAETTVRLRA 
PAETSVRLRA 
PAEASVRLRA 
PAETTVRLRA 
PAETTVRLRA 
PAETSVRLRA 
PAETTVRLRA 
PAETSVRLRA 
PAETSVRLRA 
PAETSVRLRA 
PAETTVRLRA 
PSETTVRLRA 
PAETTVRLRA 
PAETTVRLRA 
PAETTVRLRA 
PAETTVRLRA 
PAETTVRLRA 
PAETSVRLRA 
PAETSVRLRA 
PAETSVRLRA 
PSETTVRLRA 
PAETTVRLRA 
PAETTVRLRA 
PAETTVRLRA 
PAETTVRLRA 
PAETTVRLRA 
PAETTVRLRA 
PSETTVRLRA 
PSETTVRLRA 



BEBE1 
D89815 
ED4 3type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV_J8 
HCV JK1 



1551 

YFNTPGLPVC 
YLNTPGLPVC 
YFDTPGLPVC 
YLNTPGLPVC 
YLNTPGLPVC 
YLNTPGLPVC 
YMNTPGLPVC 
YMNTPGLPVC 
YLNTPGLPVC 
YFNTPGLPVC 
YLNTPGLPVC 



QDHLEFWEAV 
QDHLEFWESV 
QDHLEFWESV 
QDHLEFWESV 
QDHLEFWESV 
QDHLEFSEGV 
QDHLEFWEGV 
QDHLEFWEGV 
QDHLEFWESV 
QDHLEFWEAV 
QVHLEFWESV 



FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDGH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLSHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 



FLSQTKQAGE 
FLSQTKQAGD 
FLSQTKQSGE 
FLSQTKQAGD 
FLSQTKQSGE 
FLSQTKQAGE 
FLSQTKQSGE 
FLSQTKQGGE 
FLSQTKQAGD 
FLSQTKQGGE 
FLSQTKQAGE 



1600 
GFPYLVAYQA 
NFPYLVAYQA 
NFPYLVAYQA 
NFPYLVAYQA 
NFPYLVAYQA 
NFPYLVAYQA 
NFPYLVAYQA 
NFPYLVAYQA 
NFPYLVAYQA 
NFAYLTAYQA 
NFPYLVAYQA 



424 



HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCVJST 
HCV12 0 83 
HCV14 80 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKC1A 
NDM59 
NZLI 
SA13 
Th5 8 0 
Type_3 a_CB 
TypeV_D 
VN004 
VN235 
VN405 



YLNTPGLPVC 
YLNTPGLPFC 
YLNTPGLPVW 
YLNTPGLPVC 
YLNTPGLPFC 
YLNTPGLPVW 
YLNTPGLPVC 
YLNTPGLPVC 
YLNTPGLPVC 
YMNTPGLPVC 
YLNTPGLPVC 
YLNTPGLPVC 
YLNTPGLPVC 
YMNTPGLPVC 
YLSTPGLPVC 
YLNTPGLPVC 
YLNTPGLPVC 
YLNTPGLPVC 
YLNTPGLPVC 
YLNTPGLPVC 
YLNTPGLPVC 
YLSTPGLPVC 
YLNTPGLPVC 
YLNTPGLPVC 
YLSTPGLPVC 
YMNTPGLPVC 
YFNTPGLPVC 
YLNTPGLPVC 
YLNTPGLPVC 
YLNTPGLPVC 
YFNTPGLPVC 
YLSTPGLPVC 
YLNTPGLPVC 
YLNTPGLPVC 
YLSTPGLPVC 
YLSTPGLPVC 
YLNTPGLPVC 
YLNTPGLPVC 
YLNTPGLPVC 



QDHLEFWESV 
QDHLE FWEG V 
QDHLEFWESV 
QDHLEFWESV 
QDHLEFWEGV 
QDHLEFWESV 
QDHLEFWESV 
QDHLEFWESV 
QDHLEFWESV 
QDHLEFWEGV 
QEHLE FWEGV 
QDHLEFWESV 
QDHLEFWESV 
QDHLGFWEGV 
QDHLDFWERV 
QDHLEFWESV 
QDHLEFWEGV 
QDHLEFWESV 
QDHLEFWESV 
QDHLEFWESV 
QDHLE FWEAV 
QDHLEFWEGV 
QDHLEFWESV 
QDHLEFWESV 
QDHLDLWESV 
QDHLEFWEGV 
QDHLE FWEAV 
QDHLEFWESV 
QDHLEFSEGV 
QDHLEFWESV 
QDHLE FWEAV 
QDHLDFWESV 
QDHLEFWEGV 
QDHLEFWEGV 
QDHLDFWESV 
QDHLDFWESV 
QDHLEFWEGV 
QDHLEFWEGV 
QDHLEFWEGV 



FTGLTH I DAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLNH I DAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTN I DAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTNIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGMTHIDAH 
FTGLTHIDAH 



FLSQTKQAGD 
FLSQTKQAGE 
FLSQTKQAGD 
FLSQTKQAGD 
FLSQTKQAGE 
FLSQTKQAGD 
FLSQTKQAGD 
FLSQTKQAGD 
FLSQTKQAGD 
FLSHTKQAGE 
MLSQAKQGGE 
FLSQTKQAGE 
FLSQTKQAGD 
FLSQTKQSGE 
FLSQAKQQGL 
FLSQTKQAGD 
FLSQTKQAGD 
FLSQTKQAGD 
FLSQTKQAGD 
FLSQTKQAGD 
FLSQTKQGGE 
FLSQTKQQGL 
FLSQTKQAGD 
FLSQTKQAGD 
FLSQTKQAGL 
FLSQTKQSGE 
FLSQTKQSGE 
FLSQTKQAGD 
FLSQTKQAGE 
FLSQTKQAGD 
FLSQTKQSGE 
FLSQTKQQGL 
MLSQTKQGGE 
FLSQTKQGGE 
FLSQTKQQGL 
FLSQTKQQGL 
FLSQTKQAEE 
FLSQTKQGGE 
LLSQTKQGGE 



NFPYLVAYQA 
NLPYLVAYQA 
NFPYLVAYQA 
NFPYLVAYQA 
NLPYLVAYQA 
NFPYLVAYQA 
NFPYLVAYQA 
NFPYLVAYQA 
NFPYLVAYQA 
NFAYLVAYQA 
NFPYLVAYQA 
NFPYLTAYQA 
NFPYLVAYQA 
NFPYLVAYQA 
NFAYLVAYQA 
NFPYLVAYQA 
NFPYLVAYQA 
NFPYLVAYQA 
NFPYLVAYQA 
NLPYLVAYQA 
NFAYLVAYQA 
NFPYLTAYQA 
NFPYLVAYQA 
NFPYLWYQA 
NFSYLTAYQA 
NLPYLVAYQA 
NFAYLTAYQA 
NFPYLVAYQA 
NFPYLVAYQA 
NFPYLVAYQA 
NFAYLVAYQA 
NFSYLTAYQA 
NFPYLVAYQA 
NFAYLVAYQA 
NFSYLTAYQA 
NFSYLTAYQA 
NFAYLVAYQA 
NFAYLVAYQA 
NFAYLVAYQA 



BEBE1 
D89815 
ED4 3type_4 
HC_C2 
HCJ39 
HCU163 2 6 
HCV_H_CMR 
HCV__J1 
HCV_J4 83 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV L2 



1601 

TVCARAKAPP 
TVCARAKAPP 
TVSAKVWLAP 
TVCARAQAPP 
TVCARAKAPP 
TVCARAQAPP 
TVCARAQAPP 
TVCARAQAPP 
TVCARAQAPP 
TVCARAKAPP 
TVCARAQAPP 
TVCARAQASP 
TVCARAQAPP 
TVCARAQAPP 
TVCARAQAPP 
TVCARAQAPP 
TVCARAQAPP 
TVCARAQAPP 
TVCARAQAPP 



PSWDVMWKCL 
PSWDQMWKCL 
PSWDTMWKCL 
PSWDQMWKCL 
PSWDQMWKCL 
PSWDEMWRCL 
PSWDQMWKCL 
PSWDQMWKCL 
PSWDQMWKCL 
PSWDVMWKCL 
PSWDQMWKCL 
PSWDQMWKCL 
PSWDQMWKCL 
PSWDQMWKCL 
PSWDQMWKCL 
PSWDQMWKCL 
PSWDQMWKCL 
PSWDQMWKCL 
PSWDQMWKCL 



I RLKPTLVGP 
IRLKPTLHGP 
IRLKPTLHGP 
IRLKPTLHGP 
IRLKPTLTGA 
IRLKPTLHGP 
IRLKPTLHGP 
IRLKPTLHGP 
IRLKPTLHGP 
TRLKPTLTGP 
IRLKPTLHGP 
TRLKPTLHGP 
TRLKPTLHGP 
IRLKPTLHGP 
IRLKPTLHGP 
TRLKPTLHGP 
IRLKPTLHGP 
TRLKPTLHGP 
IWLKPVLHGP 



TPLLYRLGSV 
TPLLYRLGAV 
TPLLYRLGSV 
TPLLYRLGAV 
TPLLYRLGGV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 



1650 
TNEVTLTHPV 
QNEVTLTHP I 
QNE WLTHP I 
QNEVTLTHP I 
QNEITLTHPI 
QNEVTLTHP I 
QNEVTLTHP I 
QGEVTLTHPV 
QNEVTLTHP I 
TNEVTLTHPV 
QNEVTLTHP I 
QNEVTLTHP I 
QNDVTLTHP I 
QNEVILTHPI 
QNEVTLTHP I 
QNDVTLTHP I 
QNEVILTHPI 
QNEVILTHPI 
QNEITLTHPI 



425 



HCV_N 
HCV12 083 
HCV14 8 0 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKC1A 
NDM5 9 
NZLI 
SA13 
Th5 8 0 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



TVCARAQAPP 
TVCARAKAPP 
TVCVRAKAPP 
TVCARAQAPP 
TVCARAQAPP 
TVCARAQAPP 
TVCARAKASP 
TVCARAQAPP 
TVCARAQAPP 
TVCARAQAPP 
TVCARSQAPP 
TVCARAQAPP 
TVCARAKAPP 
TVCARAAALP 
TVCARAQAPP 
TVCARAQAPP 
TVCARAQAPP 
TVCARAQAPP 
TVCARAKAPP 
TVCARAKAPP 
TVCARAQAPP 
TVCARAKAPP 
TVCARAKAPP 
TVCARAQAPP 
TVCVRAKAPP 
TVCARAKAPP 
TVCARAQAPP 
TVCARAQAPP 
TVCARAKAPP 
TVCARAKAPP 
TVCARAKAPP 



PSWDQMWKCL 
PSWDMMWKCL 
PSWDTMWKCM 
PSWDQMWKCL 
PSWDQMWKCL 
PSWDQMRKCL 
PCWDEMWKCL 
PSWDQMWKCL 
PSWDQMWKCL 
PSWDQMWKCL 
PSWDQMWKCL 
PSWDQMWKCL 
PSWDTMWKCL 
PSWDETWKCL 
PSWDQMWKCL 
PSWDQMWKCL 
PSWDETWKCL 
PSWDQMWKCL 
PSWDVMWKCL 
PSWDQMWKCL 
PSWDEMWRCL 
PSWDQMWKCL 
PSWDVMWKCL 
PSWDEMWKCL 
PSWDTMWKCM 
PSWDVMWKCL 
PSWDETWKCL 
PSWDEMWKCL 
PSWDTMWKCL 
PSWDTMWKCL 
PSWDTMWKCL 



IRLKPTLHGP 
IRLKPTLTGP 
ICLKPTLTGP 
IRLKPTLHGP 
IRLKPTLHGP 
IRLKPTLHGP 
IRLKPTLQGP 
TRLKPTLHGP 
TRLKPTLQGP 
IRLKPTLHGP 
IRLKPTLHGP 
IRLKPTLHGP 
LRLKPTLTGP 
IRLKPTLHGP 
IRLKPTLHGP 
IRLKPTLHGP 
VRLKPTLHGP 
IRLKPTLHGP 
TRLKPTLVGP 
IRLKPTLHGP 
IRLKPTLHGP 
IRLKPTLHGP 
TRLKPTLVGP 
VRLKPTLHGP 
LRLKPTLTGP 
TRLKPTLTGP 
VRLKPTLHGP 
VRLKPTLHGP 
IRLKPMLTGP 
IRLKPMLTGP 
IRLKPMLTGP 



TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAI 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGPV 
TPLLYRLGAV 
TPLLYRLGSV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGPV 
TPLLYRLGPV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGPV 
TPLLYRLGPV 
TPLLYRLGPV 
TPLLYRLGAV 
TPLLYRLGAV 



QNEVTLTHP I 
QNGVITTHPI 
QNEITLTHPI 
QNEWLTHPI 
QNEVTLTHP I 
QNEVTLTHP I 
QNDICMTHPI 
QNEVTLTHP I 
QNEVTLTHP I 
QNEVTLTHP I 
QNEVTLTHP I 
QNEVTLTHP I 
QNEVTPTHPV 
QNEICTTHPV 
QNEITLTHPI 
QNEITLTHPI 
QNEICLTHPI 
QNEITLTHPV 
TNEVTLTHPV 
QNEVTLTHP I 
QNEVTLTHP I 
QNEVTLTHP I 
TNEVTLTHPV 
QNETCLTHPI 
QNEITLTHPI 
QNEIVTTHPI 
QNEICLSHPI 
QNETCLTHPV 
QNEWTTHPI 
QNEIITTHPI 
QNEITTTHPI 



BEBE1 
D89815 
ED43type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 8 3 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV__K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12083 
HCV14 8 0 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 



1651 

TKY I ATCMQA 
TKYIMACMSA 
TKYIMACMSA 
TKYIMACMSA 
TKYIMACMSA 
TKFIMTCMSA 
TKYIMTCMSA 
TKY IMTCMS A 
TKYIMACMSA 
TKY I ATCMQA 
TKF I MACMS A 
TKYIMACMSA 
TKYIMTCMSA 
TKYIMACMSA 
TKF I MACMS A 
TKYIMTCMSA 
TKYIMACMSA 
TKFIMACMSA 
TKLIMASMSA 
TKYIMACMWA 
TKYIMTCMSA 
TKYIMACMSA 
TKYIMACMSA 
TKFIMACMSA 
TKYIMTCMSA 
TKYIMACMSA 
TKYIMACMSA 



DLE IMTSTWV 
DLEWTSTWV 
DLEWTSTWV 
DLEWTSTWV 
DLEWTSTWV 
DLEWTSTWV 
DLEWTSTWV 
DLEWTSTWV 
DLEWTSTWV 
DLEIMTSSWV 
DLEWTSTWV 
DLEWTSTWV 
DLEWTSTWV 
DLEWTSTWV 
DLEWTSTWV 
DLEWTSTWV 
DLEWTSTWV 
DLEWTSTWV 
DLEWTSTWV 
DLEWTSTWV 
DLEVITSTWV 
DLEVITSTWV 
DLEWTSTWV 
DLEWTSTWV 
DLEWTSTWV 
DLEVTTSAWV 
DLEWTSTWV 



LAGGVLAAVA 
LVGGVLAALA 
LVGGVLAALA 
LVGGVLAALA 
LVGGVLAALA 
LVGGVLAALA 
LVGGVLAALA 
LVGGVLAALA 
LVGGVLAALA 
LAGGVLAAVA 
LVGGVLAALA 
LVGGVLAALA 
LVGGVLAALT 
LVGGVLAALA 
LVGGVLAALA 
LVGGVLAALT 
LVGGVLAALA 
LVGGVLAALA 
LVGGVLAALA 
LVGGVLAALA 
LVGGVLAALA 
LVGGWAALA 
LVGGVLAALA 
LVGGVLAALA 
LVGGVLAALA 
LVGGVLAALA 
LVGGVLAALA 



AYCLATGCVS 
AYCLTTGSW 
AYCLSVGSW 
AYCLTTGSW 
AYCLSTGSW 
AYCLTTGSW 
AYCLSTGCW 
AYCLSTGCW 
AYCLTTGSW 
AYCLATGC I S 
AYCLTTGSW 
AYCLTTGSW 
AYCLTTGSW 
AYCLTTGSW 
AYCLTTGSW 
AYCLTTGSW 
AYCLTTGSW 
AYCLTTGSW 
AYCLTTGSW 
AYCLTTGSW 
AYCLSVGCW 
AYCLTVGSVA 
AYCLTTGSW 
AYCLTTGCW 
AYCLSTGCW 
AYCLSVGCW 
AYCLTTGSW 



1700 
IIGRIHVNQK 
IVGRIILSGR 
IVGRWLSGQ 
IVGRIVLSGR 
IVGRIILSGK 
IVGRIILSGK 
IVGRIVLSGK 
IVGRIVLSGR 
IVGRIILSGK 
I IGRLHLNDR 
IVGRIILSGR 
IVGRIILSGK 
IVGRIILSGK 
IVGRIILSGK 
IVGRIILSGK 
IVGRIILSGK 
IVGRIILSGK 
IVGRIILSGK 
IVGRIILSGR 
IVGRIILSGR 
ICGRITLTGK 
IVGRIILSGR 
IVGRIILSGR 
IVGRIILSGR 
IVGRIVLSGK 
IVGHIELGGK 
IVGRIILSGK 
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HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKC1A 
NDM5 9 
NZLI 
SA13 
Th5 8 0 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



TKYIMTCMSA 
TKY I MACMS A 
TKFIMACMSA 
TKY I MACMS A 
TKY I MACMS A 
TKYIATCMAA 
TKFIMACMSA 
TKFIMACMSA 
TKYVMACMSA 
TKYIMTCMSA 
TKYIATCMQA 
TKFIMACMSA 
TKFIMTCMSA 
TKFIMACMSA 
TKYIATCMQA 
TKYLMACMSA 
TKYIMACMSA 
TKYIMTCMSA 
TKYVMACMSA 
TKYIMACMSA 
TKYIMTCMSA 
TKYIMTCMAA 
TKYIMTCMSA 



DLEWTSTWV 
DLEWTSTWV 
DLEWTSTWV 
DLEWTSTWV 
DLEVITSTWV 
DLEVATSAWV 
DLEWTSTWV 
DLEWTSTWV 
DLEVTTS TWV 
DLEWTSTWV 
DLEVMTSTWV 
DLEWTSTWV 
DLEWTSTWV 
DLEWTSTWV 
DLEVMTSTWV 
DLEVTTSTWV 
DLEVITSTWV 
DLEVITSTWV 
DLEVTTSTWV 
DLEVTTSTWV 
DLEVITSTWV 
DLEVITSTWV 
DLEVITSTWV 



LVGGVLAALA 
LVGGVLAALA 
LVGGVLAALA 
LVGGVLAALA 
VAGGILAAIA 
LLGGVMAALT 
LVGGVLAALA 
LVGGVLAALA 
LLGGVLAAVA 
LVGGVLAALA 
LAGGVLAAVA 
LVGGVLAALA 
LVGGVLAALA 
LVGGVLAALA 
LAGGVLAAVA 
LLGGVLAALA 
LVGGWAALA 
I VGG VLAAL A 
LLGGVLAALA 
LLGGVLAALA 
LVGGWAALA 
LAGGIVAALA 
LVGGVLAALA 



AYCLTTGSW 
AYCLTTGSW 
AYCLTTGSW 
AYCLTTGSW 
AYCLTVGSW 
AYCLSVGSW 
AYCLTTGSW 
AYCLTTGSW 
AYCLSVGCW 
AYCLSTGCW 
AYCLATGCVC 
AYCLTTGSW 
AYCLTTGSW 
AYCLTTGSW 
AYCLATGCVS 
AYCLSVGCW 
AYCLTVGSVA 
AYCLTVGCW 
AYCLSVGCW 
AYCLSVGCW 
AYCLSVGCW 
AYCLTVGSW 
AYCLSVGCW 



IVGRIVLSGS 
IVGRIILSGR 
IVGRIILSGR 
IVGRIILSGR 
ICGRITTSSR 
IVGHLVLGGK 
IVGRIILSGR 
IVGRIILSGR 
IVGHIELGGK 
IVGRWLSGK 
IIGRLHVNQR 
IVGRIILSGR 
IVGRIILSGK 
IVGRIILSGR 
IIGRLHVNQR 
IVGHIELEGK 
IVGRIILSGR 
ICGRIVTSGK 
IVGHIELGGK 
IVGHIELGGK 
ICGRISTSGK 
ICGRIVTSGK 
VCGRISTTGK 



BEBE1 
D89815 
ED4 3type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12 083 
HCV14 8 0 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 



1701 

TIIAPDKEVL 
PAVIPDREVL 
PAVIPDREVL 
PAVIPDREVL 
PAVIPDREVL 
PAIIPDREVL 
PAIIPDREVL 
PAIIPDREVL 
PAWPDREVL 
VWAPDKEIL 
PAIIPDREVL 
PAVIPDREVL 
PAVI PDREAL 
PAIIPDREVL 
PAVIPDREVL 
PAVI PDREAL 
PAIIPDREVL 
PAVIPDREVL 
PAVIPDREVL 
PAWPDREVL 
PAWPDREIL 
PAITPDREVL 
PAIIPDREVL 
PAIVPDREVL 
PAIIPDREVL 
PALVPDRQVL 
PAWPDREVL 
PAIVPDREVL 
PAIVPDRELL 
PAVIPDREVL 
PAVIPDREVL' 
PAVIPDREVM 
PALVPDKEVL 
PAWPDREVL 
PAWPDREVL 



YEAFDEMEEC 
YQEFDEMEEC 
YQQFDEMEEC 
YQEFDEMEEC 
YREFDEMEEC 
YQEFDEMEEC 
YQEFDEMEEC 
YREFDEMEEC 
YQEFDEMEEC 
YEAFDEMEEC 
YQEFDEMEEC 
YREFDEMEEC 
YQEFDEMEEC 
YREFDEMEEC 
YREFDEMEEC 
YQEFDEMEEC 
YREFDEMEEC 
YREFDEMEEC 
YREFDEMEEC 
YREFDEMEEC 
YQQFDEMEEC 
YQQFDEMEEC 
YQEFDEMEEC 
YQEFDEMEEC 
YQEFDEMEEC 
YQQYDEMEEC 
YQEFDEMEEC 
YQDFDEMEEC 
YQEFDEMEEC 
YREFDEMEEC 
YQEFDEMEEC 
YQQYDEMEEC 
YQQYDEMEEC 
YREFDEMEEC 
YREFDEMEEC 



ASRTALIEEG 
ASHLPYIEQG 
SKHLPLVEHG 
GSHLPYIEQG 
AAHIPYLEQG 
ASHLPYFEQG 
SQHLPYIEQG 
SQHLPYIEQG 
ASQLPYIEQG 
ASKAALIEEG 
ASHLPYIEQG 
ASHLPYIEQG 
ASHLPYIEQG 
ASHLPYIEQG 
ASHLPYIEQG 
ASHLPYIEQG 
ASHLPYIEQG 
ASHLPYIEQG 
ASHLPYIEQG 
ASHLPYIEQG 
SRHIPYLAEG 
SASLPYVDEA 
ASHLPYIEQG 
ASHLPYIEQG 
SQHLPYIEQG 
SQSAPYIEQA 
ASHLPYIEQG 
ASHLPYIEQG 
ASHLPYIEQG 
ASHLPYIEQG 
ASHLPYIEQG 
SRHLPYLVEG 
SRAAPYIEQA 
ASHLPYIEQG 
ASHLPYIEQG 



HRIAEMLKSK 
MQLAEQFKQK 
LQLAEQFKQK 
MQLAEQFKQK 
MHLAEQFKQK 
MQLAEQFKQK 
MMLAEQFKQK 
MMLAEQFKQK 
MQLAEQFKQK 
QRMAEMLKSK 
MQLAEQFKQK 
MQLAEQFKQK 
MQLAEQFKQK 
MQLAEQFKQK 
MQLAEQFKQK 
MQLAEQFKQK 
MQLAEQFKQK 
MQLAEQFKQK 
VQLAEQFKQK 
MQLAEQFKQK 
QQIAEQFRQK 
RAIAGQFKEK 
MQLAEQFKQK 
MQLAEQFKQK 
MMLAEQFKQK 
QAIAQQFKDK 
MQLAEQFKQK 
MQLAEQFKQK 
MQLAEQFKQK 
MLLAEQFKQK 
MQLAEQFKQK 
QQLAEQFKQN 
QGIAQQFKEK 
MQLAEQFKQK 
MQLAEQFKQK 



1750 
IQGLMQQASK 
ALGLLQTATK 
ALGLLNFAGK 
ALGLLQ I ATK 
ALGLLQTASK 
ALGLLQTATK 
ALGLLQTASR 
ALGLLQTASR 
ALGLLQTATK 
IQGLLQQATR 
ALGLLQTASK 
ALGLLQTATK 
ALGLLQTATN 
ALGLLQTATK 
ALGLLQTATK 
ALGLLQTATN 
ALGLLQTATK 
ALGLLQTATK 
ALGLLQTATK 
ALGLLQTATK 
VLGLLQASAK 
VLGL IGTAGQ 
ALGLLQTATK 
ALGLLQTATK 
ALGLLQTASR 
VLGLLQRASQ 
ALGLLQTATK 
ALGLLQTATK 
ALGLLQTATK 
ALGLLQMATK 
ALGLLQTATK 
VLGLIQVTTK 
VIGLLQQADQ 
ALGLLQTATK 
ALGLLQTATK 
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HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKC1A 
NDM5 9 
NZLI 
SA13 
Th5 80 
Type_3 a_CB 
TypeV_D 
VN004 
VN235 
VN405 



BEBE1 
D89815 
ED4 3type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR ■ 
HCV_J1 
HCV_J4 83 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12 083 
HCV14 8 0 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
- HPCJ 
HPCJCG 
HPCJK046 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKC1A 
NDM5 9 
NZLI 



PALVPDKEVL 
PAIIPDREVL 
AWAPDKEVL 
PAVIPDREVL 
PAIIPDREVL 
PAVIPDREVL 
AWAPDKEVL 
PALVPDKEVL 
PAIIPDREVL 
PAWPDREVL 
PALVPDKEVL 
PALVPDKEVL 
PVLIPDREVL 
PVPLPDREVL 
PVLIPDREVL 

1751 

QAQGVQPAVQ 
QAEAAAPWE 
QAQEATPVIQ 
QAEAAAPWE 
QAETITPAVH 
QAEAAAPWE 
HAEVI TPAVQ 
QAEVIAPTVQ 
QAEAAAPWE 
QAQDIQPAIQ 
QAEAAAPWE 
QAEAAAPVME 
QAEAAAPWE 
QAEAAAPWE 
QAEAAAPWE 
QAEAAAPWE 
QAEAAAPWE 
QAEAAAPWE 
QAEAAAPWE 
QAEAAAPWG 
QAEELKPAVH 
KAETLKPAAT 
QAEAAVPWE 
QAEAAAPWE 
HAEVI TPAVQ 
QEAEIRPIVQ 
QAEAAAPWE 
QAEAAAPWE 
QAEAAAPWE 
QAEAAAPWE 
QAEAAAPWE 
QAEELKPAVH 
KAAD I KP I AT 
QAEAAAPWE 
QAEAAAPWE 
QQAVIEPIW 
QAEVIAPAVQ 
QAQDIQPAVQ 
QAEAAAPWE 
QAEAAAPWE 
QAEAAAPWE 
QAQDIQPAVQ 
QQAVIEPIVT 



YQQYDEMEEC 
YREFDEMEEC 
YEAFDEMEEC 
YQEFDEMEEC 
YQEFDEMEEC 
YQEFDEMEEC 
YEAFDEMEEC 
YQQYDEMEEC 
YQQFDEMEEC 
YQQFDEMEEC 
YQQYDEMEEC 
YQQYDEMEEC 
YQQFDEMEEC 
YRQFDEMEEC 
YQQFDEMEEC 



ATWPKLEQFW 
SKWRALETFW 
SNFAKLEQFW 
SKWRALETFW 
TNWQKLESFW 
SKWRALETFW 
TNWQKLEVFW 
TNWQKLEAFW 
SKWRALETFW 
SSWPKLEQFW 
S KWQALE AFW 
SKWRALETFW 
S KWRALEAFW 
SKWQALETFW 
SKWRTLEVFW 
S KWRALEAFW 
SKWQALETFW 
SKWRTLEVFW 
SKWRALETFW 
SKWRAFETFW 
SAWPRVEDFW 
SMWSKAEQFW 
S KWQALE AFW 
S KWRALEAFW 
TNWQKLEVFW 
SQWQKAEAFW 
S KWRTLE AFW 
SKWRALETFW 
SKWRALETFW 
TKWQALEVFW 
SKWRALEVFW 
SAWPKLEQFW 
PYWQKLETFW 
SRWRALEAFW 
S RWRALE AFW 
SNWQKLEVLW 
TNWQKLETFW 
ASWPKVEQFW 
SKWRALETFW 
SKWRALETFW 
SKWRALETFW 
ASWPKVEQFW 
TNWQKLEAFW 



SQARPYIEQA 
SQHLPYIEQG 
ASRAALIEEG 
ASHLPYIEQG 
ASHLPYFEQG 
ASHLPYIEQG 
ASRAALIEEG 
SQAAPYIEQA 
SASLPYMDEA 
SKHIPYLVEG 
SQAAPYIEQA 
SQAAPYIEQA 
SRHIPYLAEG 
SRHIPYLAEG 
SRHIPYLVEG 



AKHMWNF I SG 
AKHMWNF I SG 
ANDMWNF I SG 
AKHMWNF I SG 
AKHMWNFVSG 
AKHMWNF I SG 
AKHMWNF I S G 
AKHMWNF I SG 
AKHMWNF I SG 
AKHMWNF I SG 
AKHMWNF I SG 
AKHMWNF I SG 
AKHMWNF I SG 
AKHMWNF I SG 
AKHMWNF I SG 
AKHMWNF I SG 
AKHMWNF I SG 
AKHMWNF I SG 
AKHMWNF I SG 
AKHMWNF I SG 
RKHMWNFVSG 
AKHMWNFVSG 
AKHMWNF I SG 
AKHMRNF I SG 
AKHMWNF I SG 
QQHMWNFVSG 
ANDMWNF I SG 
EKHMWNF I SG 
AKHMWNF I SG 
AKHMWNF I S G 
AKHMWNF I SG 
YKHMWNFISG 
SKHMWNFVSG 
AKHMWNF I SG 
AKHMWNFISG 
HKHMWNFVSG 
AKHMWNFISG 
AKHMWNFISG 
AKHMWNFISG 
AKHMWNFISG 
AKHMWNFISG 
AKHMWNFISG 
HKHMWNFVSG 



QVIAHQFKEK 
MMLAEQFKQK 
QRIAEMLKSK 
MQLAEQFKQK 
MQLAEQFKQK 
MQLAEQFKQK 
QRIAEMLKSK 
QVIAHQFKEK 
RAIAEQFKEK 
QQIAEQFKQK 
QAIAHQFKEK 
QAIAHQFKEK 
HLIAEQFKQK 
QQIAEQFKQK 
QHLAEQFKQK 



IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
VQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
I QYLAALSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 



VLGLLQRATQ 
ALGLLQTASR 
IQGLLQQASK 
ALGLLQTATK 
ALGLLQTATK 
ALGLLQTATK 
IQGLLQQASK 
ILGLLQRATQ 
VLGL I GTAGQ 
VLGLLQAGTK 
VLGLLQRATQ 
VLGLLQRATQ 
VLGLIQSTSK 
I LGLLQNTAK 
VLGL I QTTTR 

1800 
PGNPAVASMM 
PGNPAIASLM 
PGNPAIASLM 
PGNPAIASLM 
PGNPAIASLM 
PGNPAIRSPM 
PGNPAIASLM 
PGNPAIASLM 
PGNPAIASLM 
PGNPAVASMM 
PGNPAIVSLM 
PGNPAIASLM 
PGNPAIASLM 
PGNPAIASLM 
PGNPAIASLM 
PGNPAIASLM 
PGNPAIASLM 
PGNPAIASLM 
PGNPAIASLM 
PGNPAIASLM 
PGNPAVASLM 
PGNPAVATLM 
PGNLAIASLM 
PGNPAIASLM 
PGNPAIASLM 
PGNPAVASLM 
PGNPAIASLM 
PGNPAMASLM 
PGNPAIASLM 
PGNPAIASLM 
PGNPAIASLM 
PGNPAVAALM 
PGNPAIASLM 
PGNPAIASLM 
PGNPAIASLM 
PGNPAVASLM 
PGNPAIASLM 
PGNPAVASMM 
PGNPAIASLM 
PGNPAIRSPM 
PGNPAIASLM 
PGNPAVASMM 
PGNPAVASLM 
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SA13 
Th58 0 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



BEBE1 
D89815 
ED43type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12 0 83 
HCV14 8 0 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKC1A 
NDM5 9 
NZLI 
SA13 
Th58 0 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



KAETLKPAAT 
HAEELKPAIH 
QQAVIEPIVA 
QQAVIEPIVA 
QAEELKPAVH 
QAEDLKPAVQ 
QAEEIEPWH 

1801 

SFSAALTSPL 
AFTAS ITS PL 
S FTAAVTS PL 
AFTAS VTS PL 
S FTAAVTS PL 
AFTAS ITSPL 
AFTAAVTSPL 
AFTAAVTS PL 
AFTAS ITS PL 
AFS AALTS PL 
AFTAS ITSPL 
AFTAS ITSPL 
AFTAS ITSPL 
AFTAS ITSPL 
AFTAS ITS PL 
AFTAS ITS PL 
AFTAS ITSPL 
AFTAS ITSPL 
AFTAS ITSPL 
AFTAS ITS PL 
SFTASLTSPL 
S FTAAVTS PL 
AFTAS ITSPL 
AFTAS ITS PL 
AFTAAVTSPL 
AFTAS VTS PL 
AFTAS ITSPL 
AFTAS ITS PL 
AFTAS ITS PL 
AFTSSITSPL 
AFTAS ITS PL 
SFSASLTSPL 
AFTAS VTS PL 
AFTAS ITSPL 
AFTAS ITS PL 
AFTAS VTSPL 
AFTAAVTSPL 
AFSAALTSPL 
AFTAS ITSPL 
AFTAS ITS PL 
AFTAS ITSPL 
AFSAALTSPL 
AFTAS VTS PL 
S FTAAVTS PL 
SFTASLTSPL 
AFTAS VTS PL 
AFTAS VTS PL 
SFSASLTSPL 
SFSAALTSPL 
SFSASLTSPL 



SMWNRAEQFW 
STWPRVEEFW 
TNWQKLEAFW 
TNWQKLEAFW 
AAWPKLEQFW 
SAWPKLEQFW 
SAWPKLEQFW 



STSTTILLNI 
ATQYTLLFNI 
TTQQTLLFNI 
TTQSTLLFNI 
TTQQTLLFNI 
TTQHTLL FN I 
TTGQTLLFNI 
TTSQTLLFNI 
TTQNTLLFNI 
PTSTTILLNI 
TTQHTLL FN I 
TTQSTLLFNI 
TTQSTLLFNI 
TTQHTLLFNI 
TTQHTLLFNI 
TTQSTLLFNI 
TTQHTLLFNI 
TTQHTLLFNI 
TTQNTLLFNI 
TTQNTLLFNI 
RTSQTLLLNI 
TTHQTLLFNI 
TTQHTLLFNI 
TTQSTLLFDI 
TTGQTLLFNI 
TTNQTMFFNI 
TTQSTLLFNI 
TTQHTLLFNI 
TTQSTLLFNI 
TTQSTLLFNI 
TTQNTLLFNI 
TTAQTLLLNV 
TTNQTLLFNI 
TTQNTLLFNI 
TTQNTLLFNI 
TTNQTMFFNI 
TTSQTLLFNI 
STSTTILLNI 
TTQYTLLFNI 
TTQHTLLFNI 
TTQYTLLFNI 
STSTTILLNI 
TTNQTMFFNI 
TTQQTLLFNI 
RTSQTLLLNI 
TTNQTMFFNI 
TTNQTMFFNI 
STHQTLLLNI 
STSTTLLLNI 
STSTTLLLNI 



AKHMWNFVSG 
RKHMWNFVSG 
HKHMWNFVSG 
HKHMWNFVSG 
QKQLWNFVSG 
QKHLWNFVSG 
QKHLWNFVSG 



MGGWLAS Q I A 

LGGWVAAQLA 

LGGWVASQIR 

LGGWVAAQLA 

LGGWVAAQLA 

LGGWVAAQLA 

LGGWVAAQLA 

LGGWVAAQLA 

LGGWVAAQLA 

MGGWLAS Q I A 

LGGWVAAQLA 

LGGWVAAQLA 

LGGWVAAQLA 

LGGWVAAQLA 

LGGWVAAQLA 

LGGWVAAQLA 

LGGWVAAQLA 

LGGWVAAQLA 

LGGWVAAQLA 

LGGWVAAQLA 

LGGWIAAQVA 

LGGWVASQIA 

LGGWVAAQLA 

LGGWVAAQLA 

LGGWVAAQLA 

LGGWVATHLA 

LGGWVAAQLA 

LGGWVAAQLA 

LGGWVAAQLA 

LGGWVAAQLA 

LGGWVAAQLA 

LGGWVAS QL A 

MGGWVASNLA 

LGGWVAAQLA 

LGGWVAAQLA 

LGGWVATHLA 

LGGWVAAQLA 

LGGWLASQIA 

LGGWVAAQLA 

LGGWVAAQLA 

LGGWVAAQLA 

LGGWLASQIA 

LGGWVATHLA 

LGGWVASQIA 

LGGWIASQVA 

LGGWVATHLA 

LGGWVATHLA 

LGGWVAS QLA 

LGGWVAS QLA 

LGGWVAS QLA 



IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLPTL 
IQYLAGLSTL 
VQYLAGLSTL 
IQYLAGLSTL 



PPAGATGFW 
PPSAASAFVG 
DSDASTAFW 
PPSAASAFVG 
APAAATAFVG 
PPSAASAFVG 
APGAATAFVG 
APGAATAFVG 
PPSAASAFVG 
PPAGATGFW 
PPSAASAFVG 
PPSAASAFVG 
PPRAVSAFVG 
PPRAASAFVG 
PPRAASAFVG 
PPRAVSAFVG 
PPRAASAFVG 
PPRAASAFVG 
PASAASAFVG 
PPSAASAFVG 
PPPASTAFW 
PPTAATAFW 
PPSAASAFVG 
PPSAASAFVG 
APGAATAFVG 
GPAASSAFW 
PPGAASAFVG 
PPSAASAFVG 
PPSAASAFVG 
PPSAASAFVG 
PPSAASAFVG 
TPVPATAFW 
PPPASTAFW 
PPSAASAFVG 
PPSAASAFVG 
GPQASSAFW 
APGAATAFVG 
PPAGATGFW 
PPSAASAFVG 
PPSAASAFVG 
PPSAASAFVG 
PPAGATGFW 
GPQSSSAFW 
PPTAATAFW 
PPSASTAFW 
GPQSSSAFW 
GPQSSSAFW 
NPTASTAFW 
PPTASTAFW 
NPTASTAFW 



PGNPAVATLM 
PGSPAVASLM 
PGNPAVASLM 
PGNPAVASLM 
PGNPAIASLM 
PGNPAVASLM 
PGNPAVASLM 

1850 
SGLVGAAVGS 
AG I AGAAVGS 
SGLAGAAVGS 
AG I AGAAVGS 
AGITGAVIGS 
AG I AGAAVGT 
AGLAGAAIGS 
SGLAGAAVGS 
AG I AGAAVGS 
SGLVGAAVGS 
AG I AGAAVG S 
AG I VGAAVGS 
AG I AGAAVGS 
AG I AGAAVG S 
AG I AGAAVG S 
AG I AGAAVGS 
AG I AGAAVGS 
AG I AGAAVGS 
AGSAGAAIGT 
AG I AGAAVGS 
SGLAGAAVGS 
SGMAGAAVGN 
AG I AGAAVGS 
AG I ARAAVG S 
AGLAGAALDS 
SGLAGAAVGG 
AG I AGAAVGS 
AG I AGAAVGS 
AG I AGAAVGS 
AG I AGAAVGS 
AG I AGAAVGS 
SGLAGAAIGS 
SGLAGAAVGS 
AGIAGAAIGS 
AGIAGAAIGS 
SGLAGAAIGG 
AGLAGAAIGS 
SGLVGAAVGS 
AG I AGAAVGS 
AG I AGAAVGT 
AG I AGAAVGS 
SGLVGAAVGS 
SGLAGAAIGG 
SGMAGAAVGS 
SGLAGATVAS 
SGLAGAAIGG 
SGLAGAAIGG 
SGLAGAAVGS 
SGLAGAAVGS 
SGLAGATVGS 



429 



BEBE1 
D89815 
ED4 3type__4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12 083 
HCV14 80 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKC1A 
NDM5 9 
NZLI 
SA13 
Th58 0 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



1851 

IGLGKILVDV 
IGLGKVLVDI 
VGLGKILVDI 
IGLGKVLVDI 
VGLGKVLVD I 
IGLGKVLVDI 
VGLGKVLVD I 
VGLGRVLVD I 
IGLGKVLVDI 
IGLGKILVDV 
IGLGKVLVDI 
IGLGKVLVDI 
IGLGKVLVDI 
IGLGKVLVDI 
IGLGKVLVDI 
IGLGKVLVDI 
IGLGKVLVDI 
IGLGKVLVDI 
IGLGKVLVDI 
IGLGKVLVDI 
I RLGRVLVDV 
IGLGRVLIDI 
IGLGKVLVDI 
IGLGKVLVDI 
VGLGKVLVD I 
IGIGRVLLDV 
I GLGKVLVDM 
IGLGKVLVDI 
IGLGKVLVDI 
IGLGKVLVDI 
IGLGKVLVDI 
IGLGKVIVDI 
IGLGKVLLDI 
IGLGKVLVDI 
IGLGKVLVDI 
IGLGRVLLDI 
VGLGKVLIDI 
IGLGKVLVDI 
IGLGKVLVDI 
IGLGKVLVDI 
IGLGKVLVDI 
IGLGKVLVDI 
IGLGRVLLDI 
IGLGRVLIDI 
IGLGRVIVDI 
IGLGRVLLDI 
IGLGRVLLDI 
IGLGRVIVDV 
IGLGKVIIDI 
I GLGRVL VD I 



LAG YG AG I S G 
LAGYGAGVAG 
LPGYGAGVRG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGISG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGVSG 
LAGYGTGVAG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGVSG 
VAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGVSG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGVSG 
LAGYGAGVAG 
LAGYGAGISG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGISG 
LAGYGAGVSG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGVSG 
LAGYGAGVSG 
LAGYGAGVSG 
LAGYGAGVSG 
I AG YG AG VS G 



ALVAFKIMSG 
ALVAFKVMSG 
AWTFKIMSG 
ALVAFKIMSG 
ALVAFKIMSG 
ALVAFKIMSG 
ALVAFKIMSG 
ALVAFKIMSG 
ALVAFKVMSG 
ALVAFKIMSG 
ALVAFKGMSG 
ALVAFKIMSG 
ALVAFKVMSG 
ALVAFKVMSG 
ALVDFKVMSG 
ALVAFKVMSG 
ALVAFKVMSG 
ALVDFKVMSG 
ALVAFKVMSG 
ALVAFKVMSG 
ALVAFKIMSG 
ALVAFKIMCG 
ALVAFKVMSG 
ALVAFKVMSG 
ALVAFKIMSG 
ALVAFKIMGG 
ALVAFKVMSG 
ALVAFKVMSG 
ALVAFKVMSG 
ALVAFKVMSG 
ALVAFKVMSG 
ALVAFKIMSG 
ALVAFKIMGG 
ALVAFKVMSG 
ALVAFKVMSG 
ALVAFKIMGG 
ALVAFKIMSG 
ALVAFKIMSG 
ALVAFKVMSG 
ALVAFKIMSG 
ALVAFKVMSG 
ALVAFKIMSG 
ALVAFKIMGG 
ALVAFKIMCG 
ALVAFKIMSG 
ALVAFKIMGG 
ALVAFKIMGG 
ALVAFKIMCG 
ALVAFKIMSG 
ALVAFKIMSG 



EKPSVEDWN 
DMPSTEDLVN 
EMPSTEDLVN 
ETPSAEDLVN 
EAPTAEDLVN 
EMPSAEDMVN 
EVPSTEDLVN 
ELPSTEDLVN 
EVPSTEDLVN 
EKPTVEDWN 
EMPSTEDLVN 
EMPATEDLVN 
EMPSTEDLVN 
DMPSTEDLVN 
EMPSAEDIVN 
EMPSTEDLVN 
DMPSTEDLVN 
EMPSAEDIVN 
EMPSTEDLVN 
EAPSAEDLIN 
ECPSTEDMVN 
ERPTAEELVN 
EMPSTEDLVN 
EVPSTEDLIN 
EVPSTEDLVN 
ELPTTEDMVN 
EMPSTEDLVN 
EMPSTEDLVN 
EMPSTEDLVN 
EVPSTEDLVN 
EMPSTEDLVN 
ETPSVEDMVN 
EMPSTEDMVN 
EAPSAEDLVN 
EAPSAEDLVN 
EPPTTEDMVN 
EVPSTEDLVN 
EKPSMEDWN 
DMPSTEDLVN 
EMPSAEDMVN 
DMPSTEDLVN 
EKPSMEDVIN 
ECPTAEDMVN 
EKPTAEDLVN 
ECPSTEDMVN 
ELPTAEDMVN 
ELPTTEDLVN 
ETPSAEDMVN 
EAPAVEDMVN 
ETPSAEDMVN 



1900 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPALLS PGV 
LLPSILCPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPALLS PGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPGILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPGILSPGA 
LLPAILSPGA 
LLPSILCPGA 
LLPALLS PGA 
LLPAILSPGA 
LLPAILSPGA 
LLPALLS PGA 
LLPALLS PGA 
LLPALLS PGA 



BEBE1 
D89815 
ED4 3type_4 
HC_C2 
HC_G9 
HCU16326 
HCV H CMR 



1901 

LWGVICAAI 
LWGWCAAI 
LWEWCPAI 
LWGWCAAI 
LWGWCAAI 
LWGIVCAAI 
LWGWCAAI 



LRRHVGQGEG 
LRRHVGPGEG 
LRRHVGPGEG 
QRRHVGPGEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHVGPGEG 



AVQWMNRL I A 
AVQWMNRL I A 
AVQWMNRL I A 
AVQWMNRL I A 
AVQWMNRL I A 
AVQWMNRL I A 
AVQWMNRL I A 



FAS RGNHVAP 
FAS RGNHVS P 
FAS RGNHVS P 
FAS RGNHVS P 
FAS RGNHVS P 
FAS RGNHVS P 
FAS RGNHVS P 



1950 
THYVAESDAS 
THYVPESDAA 
THYVPESDAA 
THYVPESDAA 
THYVPESDAS 
RHYVPESEPA 
THYVPESDAA 



430 



HCV_J1 
HCV_J4 83 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12083 
HCV14 80 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKC1A 
NDM5 9 
NZLI 
SA13 
Th5 8 0 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



LWGWCAAI 
LWGWCAAI 
LWGVICAAI 
LWGWCAAI 
LWGWCAAI 
LWGWCAAI 
LWGWCAAI 
LWGWCAAI 
LWGWCAAI 
LWGWCAAI 
LWGWCAAI 
LWGWCAAI 
LWGWCAAI 
ALVGWCAAI 
LWGVICAAV 
LWGWCAAI 
LWGWCAAI 
LAVGWFAS I 
LWGVICAAV 
LWGWCAAI 
LWGWCAAI 
LWGWCAAI 
LWGWCAAI 
LWGWCAAI 
LWGWRAAI 
LWGVICAAI 
LWGWCAAI 
LWGWCAAI 
LWGVICAAI 
LWGWCAAI 
LWGVICAAI 
LWGWCAAI 
LWGIVCAAI 
LWGWCAAI 
LWGVICAAI 
LWGVICAAI 
LWGVICAAV 
LWGWCAAI 
LWGVICAAI 
LWGVICAAI 
LWGWCAAI 
LWGWCAAV 
LWGWCAAI 



LRRHVGPGEG 
LRRHVGPGEG 
LRRHVGQGEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHVG P AEG 
LRRHIGPGEG 
LRRHVGPGEG 
LRGHVGPGEG 
LRRRVGPGEG 
LRRHVGPGEG 
LRRHVDPGEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHVG PS EG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHIGPGEG 
LRRHVG PS EG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHAGPSEG 
LRRHVGPSEG 
LRRHAGPAEG 



AVQWMNRLIA 
AVQWMNRLIA 
AVQWMNRLIA 
AVQWMNRLIA 
AVQWMNRLIA 
AVQWMNRLIA 
AVQWMNRLIA 
AVQWMNRLIA 
AVQWMNRLIA 
AVQWMNRLIA 
AVQWMNRLIA 
AVQWMNRLIA 
AVQWMNRLIA 
ANQWMNRL I A 
AVQWMNRLIA 
AVQWMNRLIA 
AVQWMNRLIA 
AVQWMNRLIA 
AVQWMNRLIA 
AVQWMNRLIA 
AVQWMNRLIA 
AVQWMNRLIA 
AVQWMNRLIA 
AVQWMNRLIA 
AAQWMNRLIA 
AVQWMNRLIA 
AVQWMNRLIA 
AVQWMNRLIA 
PVQWMNRL I A 
AVQWMNRLIA 
AVQWMNRLIA 
AVQWMNRLIA 
AVQWMNRLIA 
AVQWMNRLIA 
AVQWMNRLIA 
AVQWMNRLIA 
AVQWMNRLIA 
ANQWMNRL I A 
AVQWMNRLIA 
AVQWMNRLIA 
ATQ WMNRL I A 
ATQWMNRLIA 
ATQ WMNRL I A 



FAS RGNHVS P 
FAS RGNHVS P 
FAS RGNHVAP 
FAS RGNHVS P 
FAS RGNHVS P 
FAS RGNHVS P 
FAS RGNHVS P 
FAS RGNHVS P 
FAS RGNHVS P 
FAS RGNHVS P 
FAS RGNHVS P 
FAS RGNHD S P 
FAS RGNHVS P 
FAS RGNHVS P 
FAS RGNHG S P 
FAS RGNHVS P 
FAF AGNHVS P 
FAS RGNHVS P 
FAS RGNHVS P 
FAS RGNHVS P 
FAS RGNHVS P 
FAS RGNHVS P 
FAS RGNHVS P 
FAS RGNHVS P 
FAS RGNHVS P 
FAS RGNHVAP 
FAS RGNHVS P 
FAS RGNHVS P 
FAS RGNHVS P 
FAS RGNHVS P 
FAS RGNHVAP 
FAS RGNHVS P 
FAS RGNHVS P 
FAS RGNHVS P 
FAS RGNHVAP 
FAS RGNHVS P 
FAS RGNHVS P 
FAS RGNHVS P 
FAS RGNHVS P 
FAS RGNHVS P 
FAS RGNHVS P 
FAS RGNHVS P 
FAS RGNHVS P 



THYVPESDAA 
THYVPESDAA 
THYWESDAS 
THYVPESDAA 
THYVPESDAA 
THYVPESDAA 
THYVPESDAA 
THYVPESDAA 
THYVPESDAA 
THYVPESDAA 
THYVPESDAA 
THYVPESDAA 
THYVPESDAA 
THYVPETDAS 
THYVPETDAS 
THYVPESDAA 
THYVPESDAA 
THYVPESDAA 
THYVPESDAA 
THYVPESDAA 
THYVPESDAA 
THYVPESDAA 
THYVPESDAA 
THYVPESDAA 
THYVPETDAS 
THYVPESDAA 
THYVPESDAA 
THYVPESDAA 
AHYVPESDAA 
THYVPESDAA 
THYVTESDAS 
THYVPESDAA 
RHYVPESEPA 
THYVPESDAA 
THYVTESDAS 
THYVPESDAA 
THYVPETDAS 
THYVPETDAS 
THYVPESDAA 
THYVPESDAA 
THYVPETDTS 
THYVPETDAS 
THYVPETDTS 



BEBE1 
D89815 
ED4 3type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV Kl R3 



1951 

QRVTQLLGSL 
ARVTQILSNL 
RRVTTILSSL 
ARVTQILSSL 
VRVTHILTSL 
ARVTQILSSL 
ARVTAILSSL 
ARVTAILSSL 
ARVTQILSSL 
QRVTQVLSSL 
ARVTKILSSL 
ARVTQILSSL 
ARVTQILSSL 
ARVTQILSSL 
VRVTQILSNL 



TITSLLRRLH 
TITQLLKRLH 
TVTSLLRRLH 
TITQLLKRLH 
TVTQLLKRLH 
TITQLLKRLH 
TVTQLLRRLH 
TVTQLLRRLH 
TITQLLKRLH 
TITSLLRRLH 
TITQRLRRLH 
TITQLLKRLH 
TITQLLRRLH 
TITQLLKRLH 
TITQLLKRLH 



QWITEDCPVP 
QWINEDCSTP 
KWINEDCSTP 
QWINEDCSTP 
VWISSDCTAP 
QWINEDCSTP 
QWISSECTTP 
QWLSSESTTP 
QWINEDCSTP 
AWITEDCPVP 
QWINEDCSTP 
QWINEDCSTP 
QWINEDCSTP 
QWINEDCSTP 
QWISEDCSTP 



CSGSWLRDVW 
CSGSWLRDVW 
CAESWLWEVW 
CSGSWLRDIW 
CAGSWLKDVW 
CSSSWLREIW 
CSGSWLRDIW 
CSGSWLRDIW 
CSGSWLRDVW 
CSGSWLQDIW 
CSGSWLRDVW 
CSGSWLRDIW 
CSGSWLRDVW 
CSGSWLRDVW 
CSGSWLRDVW 



2000 
DWVCSILIDF 
DWICTVLADF 
DWVLHVLSDF 
DWICSVLTDF 
DWICEVLSDF 
DWICTVLTDF 
DWICEVLSDF 
DWICEVLSDF 
DWICTVLTDF 
DWVCSILTDF 
DWICTVLTDF 
DWICTVLTDF 
DWICTVLTDF 
DWICTVLSDF 
DWICTVLTDF 



431 



HCV_K1_S1 
HCV_K1_S2 
HCVJK1_S3 
HCV_L2 
HCV_N 
HCV12 083 
HCV14 8 0 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANT I 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6. 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKC1A 
NDM5 9 
NZLI 
SA13 
Th5 8 0 
Type_3a_CB 
TypeV_D 
VN004 
VN2 3 5 
VN405 



ARVTQILSSL 
ARVTQILSSL 
VRVTQILSSL 
ARVTQILSSL 
ARVTQVLSSL 
KNVTQILTSL 
AKVTQLLSSL 
ARVTQILSSL 
ARVTQILSSL 
ARVTAILSSL 
AKVTALLSSL 
ARVTQILSGL 
ARVTQILSSL 
ARVTQILSSL 
QRVTQILSSL 
ARVTQILSSL 
RAVTNILSSL 
AKVTALLSSL 
ARVTQILSSL 
ARVTQILSSL 
ARVTALLSSL 
ARVTAILSSL 
QRVTQLLGSL 
ARVTQILSNL 
ARVTQILSSL 
ARVTQILSNL 
QRVTQLLGSL 
ARVTALLSSL 
AKVTQLLSSL 
NKVTQILSSL 
ARVTALLSSL 
AKVTALLSSL 
RQIMTILSSL 
RAVTTILSSL 
RQVMAILSSL 



TITQLLRRLH 
TITQLLKRLH 
TITQLLKRLH 
TITQLLKRLH 
TITQLLKRLH 
TITSLLRRLH 
TVTSLLKRLH 
TITQLLKRLH 
TITQLLKRLH 
TVTQLLRRLH 
TVTRLLRRLH 
TITQLLRRLH 
TITQLLKRLH 
TITQLLKRLH 
TITQLLKRLH 
TITQLLKRLH 
TITSLLRKLH 
TVTQLLRRLH 
TITQLLKRLH 
TITQLLKRLH 
TVTSLLRRLH 
TVTQLLRRLH 
TITSLLRRLH 
TITQLLKRLH 
TITQLLKRLH 
TITQLLKRLH 
TITSLLRRLH 
TVTSLLRRLH 
TVTSLLKRLH 
TITSLLRRLH 
TVTSLLRRLH 
TVTSLLRRLH 
TVTSLLRKLH 
TITSLLRRLH 
TVTSLLRKLH 



QWINEDCSTP 
QWINEDCSTP 
QWISEDCSTP 
QWINEDCSTP 
QWINEDCSTP 
QWVNEDTATP 
TWIGEDYSTP 
QWINEDCSTP 
QWINEDCSTP 
QWISSECTTP 
QWINEDYPSP 
QWINEDCSTP 
QWINEDCSTP 
QWINEDCSTP 
QWINEDCSTP 
QWINEDCSTP 
HWITEDYATP 
QWINEDYPTP 
QWINEDCSTP 
QWINEDCSTP 
QWINEDYPSP 
QWISSECTTP 
NWITEDCPIP 
QWINEDCSTP 
QWINEDCSTP 
QWINEDCSTP 
NWITEDCPIP 
QWINEDYPSP 
TWIGEDYSTP 
QWIHEDTSTP 
QWINEDYPSP 
QWINEDYPSP 
EWINTDWSTP 
EWISGDWSAP 
EWINSDWSTP 



CSGSWLRDVW 
CSGSWLRDVW 
CSGSWLRDVW 
CSGSWLRDVW 
CSGSWLRDVW 
CATSWLRDVW 
CDGTWLRAIW 
CSGSWLRDVW 
CSGSWLRDVW 
CSGSWLRDIW 
CNGDWLHD I W 
CSGSWLRDVW 
CSGSWLRDVW 
CSGSWLRDVW 
CSGSWLRDVW 
CSGSWLKDVW 
CGSTWLRDIW 
CDGNWL YD I W 
CSGSWLKDVW 
CSGSWLRDVW 
CSGDWLRIIW 
CSGSWLRDIW 
CSGSWLRDVW 
CSGSWLRDVW 
CSSSWLREIW 
CSGSWLRDVW 
CAGSWLREVW 
CSDDWLRTIW 
CDGTWLRAIW 
CASSWLRDVW 
CSDDWLRIIW 
CSDDWLRIIW 
CSSSWLRDIW 
CSCSWLKDVW 
CSGSWLRDIW 



DWICTVLTDF 
DWICTVLTDF 
DWICTVLTDF 
DWICTVLTDF 
DWVCTVLSDF 
DWVCTVLSDF 
DWVCTALTDF 
DWICTVLTDF 
DWICTVLTDF 
DWICEVLSDF 
DWVCIVLSDF 
DWICTVLADF 
DWICTVLTDF 
DWICTVLTDF 
DWICTVLTDF 
DWICTVLSDF 
DWVCTVLSDF 
NWVCTVLADF 
DWICTVLTDF 
DWICTVLTDF 
DWVCSWSDF 
DWICEVLSDF 
DWVCT I LTDF 
DWICTVLADF 
DWICTVLTDF 
DWICTVLADF 
DWVCT ILTDF 
DWVCSVLADF 
DWVCTALTDF 
DWVCTVLSDF 
DWVCSVLSDF 
DWVCSVLADF 
DWVCEVLSDF 
DWVCTVLSDF 
DWVCTVLSDF 



BEBE1 
D89815 
ED4 3type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12083 
HCV14 8 0 
HCVPOLYP 



2001 

KNWLSAKLFP 
KTWLQSKLLP 
KTCLKAKFVP 
KTWLQSKLLP 
KSWLKAKLMP 
KTWLQSKLLP 
KTWLKAKLMP 
KTWLKTKLMP 
KTWLQSKLLP 
KNWLSSKLLP 
KTWLQSKLLP 
KTWLKS KLMP 
KTWLQSKLLP 
KTWLQSRVLP 
KTWLQSKLLP 
KTWLQSKLLP 
KTWLQSRVLP 
KTWLQSKLLP 
KTWLQSKLLP 
KTWLQSKLLP 
KVWLQAKLFP 
KAWLQAKLLP 
KTWLQSKLLP 



RLPGIPFISC 
RLPGVPFFSC 
LMPGIPLLSW 
RLPGVPFFSC 
QLPGIPFVSC 
RLPGVPFFSC 
QLPGIPFVSC 
HLPGIPFVSC 
RLPGVPFLSC 
KMPGIPFISC 
RLPGDPFFSC 
RLPGVPFFSC 
RLPGVPFFSC 
RLPGVPFLSC 
RLPGIPFFSC 
RLPGVPFFSC 
RLPGVPFLSC 
RLPGIPFFSC 
RLPGVPFFSC 
RLPGVPFLSC 
RLPGIPFLSC 
QLPGVPFFSC 
RLPGIPFYSC 



QKGYRGTWAG 
QRGYKGVWRG 
PRGYKGEWRG 
QRGYKGVWRG 
QRGYRGVWRG 
QRGYKGVWRG 
QRGYRGVWRG 
QHGYKGVWRG 
QRGYKGVWRG 
QKGYKGVWAG 
QRGYRGVWRG 
QRGYRGVWRG 
QRGYRGVWRG 
QRGYKGVWRG 
QRGYKGVWRG 
QRGYRGVWRG 
QRGYKGVWRG 
QRGYKGVWRG 
QRGYKGVWRG 
QRGYKGVWRG 
QAGYRGVWAG 
Q KG Y KG VWRG 
QRGYKGVWRG 



TGIMTTRCPC 
DGIMYTTCPC 
DGVMHTTCPC 
DGIMQTTCPC 
EGIMHARCPC 
DGIMHTTCPC 
DG I MHTRCHC 
DG I MHTRCHC 
DGIMQTTCPC 
TGVMTTRC PC 
DGVMQTTC PC 
DGIMHTTCPC 
DGIMQTTCPC 
DGIMQTTCPC 
DGVMHTICPC 
DGIMQTTCPC 
DGIMQTTCPC 
DGVMHTICPC 
DGIMQTTCPC 
DGIMHTTCPC 
DGVCHTTCTC 
DGVNSTKCPC 
DGIMQTTCPC 



2050 
GANI TGNVRL 
GAQ I TGHVKN 
GADLAGH I KN 
GAQ I TGHVKN 
GAD I TGHVKN 
GAQ I TGHVKN 
GAE I TGHVKN 
GAE I TGHVKN 
GAQ I AGHVKN 
GANI SGHVRM 
GAQ I TGHVKN 
GAQ I TGHVKN 
GAQ I TGHVKN 
GAQ I TGHVKN 
GAQIAGHFKN 
GAQ I TGHVKN 
GAQ I TGHVKN 
GAQIAGHFKN 
GAQ I TGHVKN 
GAQ I AGHVKN 
G AV I AGHVKN 
GAT I SGHVKN 
GAQ I TGHVKN 
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HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJR04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKC1A 
NDM59 
NZLI 
SA13 
Th580 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



KTWLQSKLLP 
KTWLKAKLMP 
KTWLSAKIMP 
KTWLQSKLLP 
KTWLQSKLLP 
KTWLQSKLLP 
KTWLQSKLLP 
KTWLQSKLLP 
RVWLKSKLMP 
KLWLGAKILP 
KTWLQSKLLP 
KTWLQSKLLP 
KTWLSAKIMP 
KTWLKAKLMP 
KNWLTSKLFP 
KTWLQSKLLP 
KTWLQSKLLP 
KTWLQSKLLP 
KNWLTSKLFP 
KAWLSAKIMP 
KAWLQAKLLP 
KTWLKAKITP 
KSWLSAKIMP 
KTWLSAKIMP 
KTWLKAKLVP 
KTWLRAKLVP 
KVWLKSKLVP 



RLPGVPFLSC 
QLPGIPFVSC 
KVPGIPFLSC 
RLPGVPFFSC 
RLPGVPFLSC 
QLPGVPFFSC 
RLPGVPFFSC 
RLPGLPFLSC 
SLPGVPFFSC 
KMPGIPFLSC 
KLPGVPFFSC 
QLPGVPFFSC 
ALPGLPFISC 
QLPGIPFVSC 
KMPGLPFISC 
RLPGVPFFSC 
RLPGVPFFSC 
RLPGVPFFSC 
KMPGLPFISC 
ALPGLPFISC 
QLPGVPFLSC 
RIPGIPFISC 
ALPGLPFISC 
ALPGLPFISC 
ALPGVPFLSC 
TLPGIPFISC 
ALPGVPFLSC 



QRGYRGVWRG 
QRGYRGVWRG 
QKGYKGVWRG 
QRGYKGVWRG 
QRGYRGVWRG 
QRGYKGVWRG 
QRGYKGVWRG 
QRGYKGVWRG 
QRGYRGTWRG 
QKGYRGTWRG 
QRGYKGVWRG 
QRGYKGVWRG 
QKGYKGVWRG 
QRGYKGVWRV 
QKGYKGVWAG 
QRGYKGVWRG 
QRGYKGVWRG 
QRGYKGVWRG 
QKGYRGVWAG 
QKGYKGVWRG 
QRGYRGVWRG 
QAGYRGVWAG 
QKGYKGVWRG 
QKGYKGVWRG 
QRGFRGTWRG 
QRGFRGVWRG 
QRGFRGVWRG 



DGIMHTTCPC 
DGIMHTRCHC 
DGVMTTRCPC 
DGIMQTTCPC 
DGIMQTTCPC 
DGIMQTTCPC 
EGIMQTTCPC 
DGIMQTTCPC 
DGICNTTCPC 
DGWSTRCPC 
DGIMQTTCPC 
DGIMQTTCPC 
DGVMSTRCPC 
DGIMHTRCHC 
TGIMTTRCPC 
DGIMYTTCPC 
DGIMHTTCPC 
DGIMYTTCPC 
TGIMTTRCPC 
DGVMSTRCPC 
DGVNSTKCPC 
DGVCHTTCSC 
DGVMSTRCPC 
DGVTTTRCPC 
DGICHTTCPC 
DGVNYTTCSC 
DGICRTTCPC 



GAQMAGHVKN 
GAE I TGHVKN 
GEDFTGHVRN 
GAQLTGHVKN 
GAQ I TGHVKN 
GAQ I TGHVKN 
GAQ I AGHVKN 
GAQ I TGHVKN 
GAS I AGHVKN 
GALL S GHVKN 
GAQ I TGHVKN 
GAQ I TGHVKN 
GAS I AGHVKN 
GAE I TGHVKN 
GANISGNVRL 
GAQ I TGHVKN 
GAQ I TGHVKN 
GAQ I TGHVKN 
GANISGNVRL 
G AA I TGHVKN 
GAT I S GHVKN 
GAQ I AGHVKN 
GAT I TGHVKN 
GAT I TGHVKN 
GSE I TGHVKN 
GAN I TGHVKN 
GAD I VGHVKN 



BEBE1 
D89815 
ED4 3type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV_J8 
HCV_JR1 
HCV_JS 
HCV_K1_R1 
HCV_R1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12083 
HCV14 8 0 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 



2051 

GTMRISGPKT 
GSMRIVGPRT 
GSMRITGPKT 
GSMRIVGPKT 
GSMRIVGPKT 
GSMRIVGPKT 
GTMRIVGPRT 
GTMRIVGPKT 
GSMRIVGPRT 
GTMKITGPKT 
GSMRIVGPKT 
GSMRIVGPKT 
GSMRIVGPKT 
GSMRIVGPKT 
GSMRIVGPKT 
GSMRIVGPKT 
GSMRIVGPKT 
GSMRIVGPKT 
GSMRIVGPKT 
GSMRIIGPKT 
GTMRITGPRT 
GTMRIVGPKL 
GSMRIVGPKT 
GSMRIVGPKT 
GTMRIVGPRT 
GSMRIAGSGL 
GSMRIWGPKT 
GSMRIVGPKT 
GSMRIVGPKT 
GSMRIVGPRT 
GSMRIVGPKT 



CLNTWQGTFP 
CSNTWHGTFP 
CSNTWHGTFP 
CSNTWHGTFP 
CSNTWRGSFP 
CSNTWYGTFP 
CRNMWSGTFP 
CRNMWSGTFP 
CSNTWHGTFP 
CLNLWQGTFP 
CSNTWHGTFP 
CSNTWHGTFP 
CSNTWHGTFP 
CSNTWHGTFP 
CSNTWDGTFP 
CSNTWHGTFP 
CSNTWHGTFP 
CSNTWDGTFP 
CSNTWHGTFP 
CSNTWHGTFP 
CSNTWHGTFP 
CSNTWQGTFP 
CSNTWHGTFP 
CSNTWYGSFP 
CKNMWSGTFF 
CANMWHGTFP 
CSNTWHGTFP 
CSNTWHGTFP 
CSNTWHGTFP 
CSNTWHGTFP 
CSNTWHGTFP 



INCYTEGSCV 
INAYTTGPCT 
INAYTTGPGV 
INAYTTGPCT 
INAHTTGPCT 
INAYTTGPCT 
INAYTTGPCT 
INAYTTGPCT 
INAYTTGPCT 
INCYTEGPCV 
INAYTTGPCT 
INAYTTGPCT 
INAYTTGPCT 
INAYTTGPCT 
INGYTTGSST 
INAYTTGPCT 
INAYTTGPCT 
INGYTTGSST 
INAYTTGPCT 
INAYTTGPCT 
INATTTGPST 
INATTTGPSV 
INAYTTGPCT 
INAYTTGPCT 
INAYTTGPCT 
INEYTTGPST 
INAYTTGPCT 
INAYTTGPCT 
INAYTTGPCT 
INAYTTGPCS 
INAYTTGPCT 



PKPAPNFKTA 
PSPAPNYSRA 
P I PAPNYRFA 
PSPAPNYSRA 
PSPAPNYTFA 
PSPAPNYSRA 
PL PAPNYRFA 
PLPAPNYTFA 
PSPAPNYSRA 
PRPPPNYRTA 
PSPAPNYSRA 
PSPAPNYSRA 
PSPAPNYSRA 
PSPAPNYSRA 
PTPASNYSRA 
PSPAPNYSRA 
PSPAPNYSRA 
PTPASNYSRA 
PAPTPNYSRA 
PSPAPNYSRA 
PRPAPNYQRA 
PAPAPNYRFA 
PSPAPNYSRA 
PSPAPNYSRA 
PL PAPNYRFA 
PVPAHNYSRA 
PSPAPNYSRA 
PSPAPNYSRA 
PSPAPNYSRA 
PSPAPNYSRA 
PSPAPNYSRA 



2100 
IWRVAASEYA 
LWRVAAEEYV 
LWRVSAEDYV 
LWRVAAEEYV 
LWRVSAEEYV 
LWRVAAEEYV 
LWRVSAEEYV 
LWRVSAEEYV 
LWRVAAEEYV 
IWRVAASEYV 
LWRVAAEEYV 
LWRVAAEEYV 
LWRVAAEEYV 
LWRVAAEEYV 
LWRWFEEYV 
LWRVAAEEYV 
LWRVAAEEYV 
LWRWFEEYV 
LWRVAAEEYV 
LWRVAAEEYV 
LWRVSAEDYV 
LWRVGAADYA 
LWRVAAEEYV 
LWRVAAEEYV 
LWRVSAEEYV 
LWRVTSDSYV 
LWRVAAEEYV 
LWRVAPEEYV 
LWRVAAEEYV 
LWRVAAEEYV 
LWRVAAEEYV 



433 



HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKC1A 
NDM59 
NZLI 
SA13 
Th5 80 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



GTMRIVGPRT 
GTMRLVGPRW 
GSMRIVGPKT 
GSMRIVGPKT 
GSMRLAGPRT 
GTMRIVGPRT 
GSMRITGPKT 
GSMRIVGPRT 
GSMRIVGPKT 
GSMRIVGPRT 
GSMRITGPKT 
GSMRLAGPRT 
GTMRIVGPKL 
GSMKITGPRM 
GSMRLAGPRT 
GSMRLAGPRT 
GTMKISGPRW 
GSMKIVGPKM 
GSMRISGSRW 



CSNVWNGTFP 
CANTWHGTFP 
CSNTWHGTFP 
CSNMWHGTFP 
CANMCHGTFP 
CRNMWSGTFP 
CMNIWQGTFP 
CSNTWHGTFP 
CSNTWYGTFP 
CSNTWHGTFP 
CMNTWQGTFP 
CANMWHGTFP 
CSNTWHGTFP 
CSNTWHGTFP 
CANMWHGTFP 
CANMWYGTFP 
CSNVSHRTFP 
CSNVWNNRFP 
CSNIWHGTFP 



INATTTGPS I 
INGYTTGPST 
INAYTTGPCT 
INAYTTGPCT 
INEYTTGPST 
INAYTTGPCT 
INCYTEGQCV 
INAYTTGPCT 
INAYTTGPCT 
INAYTTGPCT 
INCYTEGQCV 
INEYTTGPST 
INATTTGPS V 
INATTTSPSV 
INEYTTGPST 
INEYTTGPST 
INATTTGPS V 
INAITTGPSV 
INATTTGPS V 



PIPAPNYKKA 
PAPSYAYSRA 
PSPAPNYSRA 
PSPAPNYSRA 
PCPPPNYTRA 
PLPAPNYTFA 
PKPAPNFKIA 
PSPAPNYSRA 
PSPAPNYSKA 
PSPAPNYSRA 
PKPAPNFKTA 
PCPSPNYTRA 
PAPAPNYKFA 
PVPAPNYKRA 
PCPSPNYTRA 
PCPSPNYTRA 
PIPEPNYTRA 
P VP E PNYHKA 
PIPEPNYKRA 



LWRVSATEYV 
LWRVASDSYV 
LWRVAAEEYV 
LWRVAAEEYV 
LWRVAANSYV 
LWRVSAEEYV 
IWRVAASEYA 
LWRVAAEEYV 
LWRVAAEEYV 
LWRVAAEEYV 
IWRVAASEYA 
LWRVAANSYV 
LWRVGAADYA 
LWRVSAEEYV 
LWRVAANSYV 
LWRVAANSYV 
LWRVSAEEYV 
LWRVSAEDYV 
LWRVSAEEYV 



BEBE1 
D89815 
ED4 3type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12083 
HCV14 8 0 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 



2101 

E VTQHD S HAY 
EVTRVGDFHY 
EVRRVGDFHY 
EVTRVGDFHY 
EVRRLGDFHY 
EVTRVGDFHY 
EIRRVGDFHY 
EIRRVGDFHY 
EVTRVGDFHY 
EVTQHGSFSY 
EVTRVGDFHY 
EVTRVGDFHY 
EVTRVGDFHY 
EVTRVGDFHY 
EVTRVGDFHY 
EVTRVGDFHY 
EVTRVGDFHY 
EVTRVGDFHY 
EVTRVGDFHY 
EVTRVGDFHY 
EVRRLGDCHY 
EVRRVGDYHY 
EVTRVGDFHY 
EVTRVGDFHY 
EIRRVGDFHY 
EVRRVGDTHY 
EVRRVGDFHY 
EVTRVGDFHY 
EVTRVGDFHY 
EVTRVGDFHY 
EVTRVGDFHY 
EWRVGDSHY 
EVRKVGDFHY 
EITRVGDFHY 
EITRVGDFHY 
EVRRVGDFHY 
EIRQVGDFHY 
EVTQHGSYHY 
EVTRVGDFHY 



VTGLTADNLK 
VTGMTTDNVK 
VTGVTQDNIK 
I TGMTTDN I K 
ITGVTTDKIK 
VTGMTTDNVK 
VSGMTTDNLK 
VTGMTTDNLK 
VTGMTTDNVK 
VTGLTSDNLK 
VTGMTTDNVK 
VTGMTTDNVK 
VTGMTTDNVK 
VTGMTTDNLK 
VTGMTTDNVK 
VTGMTTDNVK 
VTGMTTDNLK 
VTGMTTDNVK 
VTGMTTDNVK 
VTG I TTDNVK 
WGVTAEGLK 
ITGVTQDNLK 
VTGMTTDNVK 
VTGMTTDNIK 
VSGMTTDNLK 
WGATNDGLK 
VTGMTTDNVK 
VTGMTTDNVK 
VTGMTTDNVK 
VTGVTTDNVK 
VTGMTTDNVK 
I TGVTAENTK 
VTGTTDDGLK 
VTGMTTDNVK 
VTGXTTDNVK 
I TGATEDGLK 
VTGMTTDNLK 
I TGLTTDNLK 
VTGMTTDNVK 



VPCQLPCPEF 
CPCQVPAPEF 
FPCQVPAPEL 
CPCQVPAPEF 
CPCQVPSPEF 
CPCQVPAPEF 
CPCQIPSPEF 
CPCQVPSPEF 
CPCQVPAPEF 
VPCQVPAPEF 
CPCQVPAPEF 
CPCQVPAPEF 
CPCQVPPPEF 
CPCQVPAPEF 
CPCQVPPPEF 
CPCQVPPPEF 
CPCQVPAPEF 
CPCQVPPPEF 
CPCQVPAPEF 
CPCQVPAPEF 
CPCQVPAPEF 
CPCQVPSPEF 
CPCQVPAPEF 
CPCQVPAPEF 
CPCQIPSPEF 
IPCQVPAPEF 
CPCQVPAPEF 
CPCQVPAPEF 
CPCQVPAPEF 
CPCQVPAPEF 
CPCQVPAPEF 
CPCQVPAPEF 
CPCQVPLPEF 
CPCQVPAPEF 
CPCQVPAPEF 
CPCQVPATEF 
CPCQVPSPEF 
VPCQLPSPEF 
CPCQVPAPEF 



FSWVDGVQIH 
FTELDGVRLH 
FTEVDGIRIH 
FTEVDGVRLH 
FTEVDGVRLH 
FTEVDGVRLH 
FTELDGVRLH 
FTELDGVRLH 
FTEVDGVRLH 
FSWVDGVQIH 
FTEVDGVRLH 
FTEVDGVQLH 
FTEVDGVRLH 
FKELDGVRLH 
FTELDGVRLH 
FTEVDGVRLH 
FKELDGVRLH 
FTELDGVRLH 
FTEVDGVRLH 
FTEVDGVRLH 
FTEVDGVRIH 
FTELDGVRIH 
FTEVDGVRLH 
FTEVDGVRLH 
FTELDGVRLH 
FTELDGVRLH 
FTEVDGVRLH 
FTEVDGVRLH 
FSEVDGVRLH 
FTELDGVRLH 
FTEVDGVRLH 
FTEVDGVRLH 
FTELDGVRLH 
FTELDGVRLH 
FTELDGVRLH 
FTEVDGVRIH 
FTELDGVRLH 
FSWVDGVQIH 
FTELDGVRLH 



2150 
RFAPTPKAFM 
RYAPACKPLL 
RHAPKCKPLL 
R YAP AC KP VL 
RYAPPCKPLL 
RYAPACRPLL 
RFAPPCKPLL 
RFAPPCKPLL 
RYAPACKPLL 
RFAPVPGPFF 
RYAPACKPLL 
RYAPACKPLL 
RNAPACGPLL 
R YAP AS KPLL 
RYAPVS KPLL 
RNAPACGPLL 
R YAP AS KPLL 
RYAPVS KPLL 
RYAPACKTLL 
RYAPVCKPLL 
RYAPPCKPLL 
RFAPPCNPLL 
RYAPACKPLL 
RYAPACKPLL 
RFAPPCKPLL 
RYAPPCKPLL 
RYAPACKPLL 
RYAPACKPLL 
RYAPACRPLL 
RYAPACKPLL 
RYAPVCKPLL 
RYAPECKPIL 
RYAPVCRPLL 
RYAPACRPLL 
RYAPACRPLL 
RYAPPCRPLL 
RFAPPCKPLL 
RFAPIPKPFF 
RYAPACKPLL 
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HPCUNKCD 
MKC1A 
NDM5 9 
NZLI 
SA13 
Th580 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



EVTRVGDFHY 
EVTRVGDFHY 
EVTQHGSYSY 
EVRRVGDFHY 
EVRRVGDYHY 
EVERHGDRHY 
EVRRVGDFHY 
EVRRVGDFHY 
EVKRVGDSHF 
EWRVNDHHY 
EVARVGDSHF 



VTGMTTDNVK 
VTGMTTDNVK 
ITGLTTDSLK 
ITGATEDELK 
I TGVTQDNL K 
WGVTADGLK 
ITGATEDELK 
ITGATEDELK 
WGATTDNLK 
IVGATADNLK 
WGATNQDLK 



CPCQVPAPEF 
CPCQVPAPEF 
VPCQLPSPEF 
CPCQVPAAEF 
CPCQVPSPEF 
CPCQVPGPEF 
CPCQVPAAEF 
CPCQVPAAEF 
CPCQVPAPEF 
CPCQVPAPEF 
CPCQVPAPEF 



FTEVDGVRLH 
FTELDGVRLH 
FSWVDGVQIH 
FTEVDGVRLH 
FTELDGVRIH 
FTEVDGVRIH 
FTEVDGVRLH 
FTEVDGVRLH 
FTEVDGVRLH 
FTEVDGVRLH 
FTEVDGVRLH 



RYAPACRPLL 
RYAPACKPLL 
RFAPTPKPFF 
RYAPPCKPLL 
RYAPPCNPLL 
RYAPPCKPLL 
RYAPPCKPLL 
RYAPPCKPLL 
RYAPRCKPLL 
RFAPPCRPLM 
RFAPACKPLL 



BEBE1 
D89815 
ED4 3type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12 083 
HCV14 80 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKC1A 
NDM5 9 
NZLI 
SA13 
Th5 8 0 
Type_3a_CB 
TypeV_D 



2151 

RDEVSFSVGL 
RDEVTFQVGL 
RDEVSFSVGL 
REEVDFQVGL 
RDEVTFSIGL 
REEWFQVGL 
REEVS FRVGL 
REEVS FRVGL 
REDVAFQVGL 
RDEVTFTVGL 
RDEVTFQVGL 
RDEVTFQVGL 
REEVTFQVGL 
RDEVTFQVGL 
RDEVTFQVGL 
REEVTFQVGL 
RDEVTFQVGL 
RDEVTFQVGL 
REEVTFQVGL 
RDEWFQVGL 
RDEVTFSVGL 
REEVTFSVGL 
RDEVTFQVGL 
RDEVS FQVGL 
REEVS FRVGL 
RDEITFSVGL 
REEVS FQVGL 
REEWFQVGL 
REEVTFQVGL 
RDEVS FQVGL 
REEWFQVGL 
RDEVTFTVGL 
RDDVTFTVGL 
REDVTFQVGL 
REDVTFQVGL 
RDEITFMVGL 
REEVS FRVGL 
RDEVS FCVGL 
RDEVTFQVGL 
REEWFQVGL 
RDEVTFQVGL 
RDEVS FCVGL 
RDDITFMVGL 
REEVCFSVGL 
RDEVSFSVGL 
REEITFSVGL 
RDDITFMVGL 



NSYWGSQLP 
NQYTVGSQLP 
NSFWGSQLP 
NQYPVGSQLP 
NEYLVGSQLP 
HQYLVGSQLP 
HEYPVGSQLP 
HDYPVGSQLP 
NQYLVGSQLP 
NSFWGSQLP 
NQFPVGSQLP 
NQYLVGSQLP 
NQYLVGSQLP 
NQYWGSQLP 
NRYPVGSQLP 
NQYLVGSQLP 
NQYWGSQLP 
NRYAVGSQLP 
NQYLVGSQLP 
NQYLVGSQLP 
SNYAVGSQLP 
HSYWGSQLP 
NQYWGSQLP 
NHYPVGSQLP 
HEYPVGSQLP 
HSYANGSQLS 
NQYWGSQLP 
NQYLVGSQLP 
NQYLVGSQLP 
NQYLVGSQLP 
NQYLVGSQLP 
STYWGSQLP 
NSYVIGSQLP 
NQYLVGSQLP 
NQYLVGSQLP 
NSYAIGSQLP 
HEYPVGSQLP 
NSFWGSQLP 
NQYTVGSQLP 
HQYLVGSQLP 
NQYTVGSQLP 
NSFWGSQLP 
HSYTIGSQLP 
HSFWGSQLP 
LEFWGSQLP 
NSYTIGSQLP 
NSYAIGSQLP 



CEPEPDTEVL 
CEPEPDVTW 
CEPEPDVAVL 
CEPEPDVAVL 
CEPEPDVAVL 
CEPEPDVAVL 
CEPEPDVAVL 
CEPEPDVAVL 
CEPEPDVTVL 
CDPEPDTEVL 
CEPEPDVTVL 
CEPEPDVAVL 
CEPEPDVTVL 
CEPEPDVAVL 
CEPEPDVAVL 
CEPEPDVAVL 
CEPEPDVAVL 
CEPEPDVTVI 
CEPEPDVAVL 
CEPEPDVAVL 
CEPEPDVTW 
CEPEPDVTVL 
CEPEPDWW 
CEPEPDVAVL 
CEPEPDVAVL 
CEPEPDVAVL 
CEPEPDVAVL 
CEPEPDVTVL 
CEPEPDVAVL 
CEPEPDVAVL 
CEPEPDVAVL 
CEPEPDVLW 
CEPEPDVAW 
CEPEPDVAVL 
CEPEPDVAVL 
CEPEPDVSVL 
CEPEPDVAVL 
CDPEPDTDVL 
CEPEPDVTW 
CEPEPDVAVL 
CEPEPDVTW 
CDPEPDADVL 
CEPEPDVSVL 
CEPEPDVTVL 
CEPEPDVTW 
CEPEPDVSVL 
CEPEPDVSVL 



ASMLTDPSHI 
TSMLTDPSHI 
TSMLTDPSHI 
TSMLTDPSHI 
TSMLTDPSHI 
TSMLTDPSHI 
TSMLTDPSHI 
TSMLTDPSHI 
TSMLTDPSHI 
ASMLTDPSHI 
TSMLTDPSHI 
TSMLTDPSHI 
TSMLTDPSHI 
TSMLTDPSHI 
TSMLTDPSHI 
TSMLTDPSHI 
TSMLTDPSHI 
TSMLTDPSHI 
TSMLTDPSHI 
TSMLTDPSHI 
TSMLTDPTHI 
TSMLSDPAHI 
TSMLTDPSHI 
TSMLTDPSHI 
TSMLTDPSHI 
TSMLRDPAHI 
TSMLTDPSHI 
TSMLTDPSHI 
TSMLTDPSHI 
TSMLTDPSHI 
TSMLTDPSHI 
TSMLRDPDHI 
TSMLQDPSHI 
TSMLTDPSHI 
TSMLTDPSHI 
TSMLRDPSHI 
TSMLTDPSHI 
TSMLTDPSHI 
TSMLTDPSHI 
TSMLTDPSHI 
TSMLTDPSHI 
TSMLTDPSHI 
TSMLRDPSHI 
TSMLSDPAHI 
TSMLTDPSHI 
TSMLRDPSHI 
TSMLRDPSHI 



2200 
TAEAAARRLA 
TAEAARRRLA 
TAESARRRLA 
TAEAAKRRLA 
TAETAARRLN 
TAETAKRRLA 
TAEAAGRRLA 
TAAAAGRRLA 
TAETAKRRLA 
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HCV12 083 
HCV14 8 0 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK046 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKC1A 
NDM5 9 
NZLI 
SA13 
Th5 8 0 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



BEBE1 
D89815 
ED4 3type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV L2 



PIWARPDYNP 
PIWARPDYNP 
PIWARPDYNP 
PIWARPDYNP 
PIWARPDYNP 
PIWARPDYNP 
PIWARPDYNP 
PEWARPDYNP 
PIWARPDYNP 
PVWARPDNNP 
PVWARPGYDP 
PIWARPDYNP 
PIWARPDYNP 
PVWARPDYNP 
PIWARPDYNP 
PVWARPDYNP 
PIWARPDYNP 
PIWARPDYNP 
PIWARPDYNP 
PIWARPDYNP 
PVWARPDYNP 
PIWARPDYNP 
PIWARPDYNP 
PIWARPDYNP 
PIWARPDYNP 
PVWARPDYNP 
PAWARPDYNP 
PVWARPDYNP 
PIWAPPDYNP 
PVWARPDYNP 
PAWARPDYNP 
PIWARPDYNP 
PIWARPGYDP 
PIWARPDYNP 
PIWARPDYNP 
PIWARPDYNP 
PIWATPGYNP 
PVWARPDYNP 
PIWARPDYNP 

2351 

LDQSNVGEAL 
LTESTVSSAL 
LTESWSTAL 
LTESTVSSAL 
LDESTVSSAL 
LTESTVSSAL 
LTESTLPTAL 
LTESTLSTAL 
LTESNVSSAL 
LTQDNVEGVL 
LTESTVSSAL 
LTESTVSSAL 
LTESTVSSAL 
LTESTVSSAL 
LTESTVSSAL 
LTESTVSSAL 
LTESTVSSAL 
LTESTVSSAL 
LTESTVSSAL 



PLLESWKDPD 
PLLESWKDPD 
PLIESWKDPD 
PLLEPWRDPD 
PLLEPWKDPD 
PLIESWKDPD 
PLLESWRAPD 
PLLESWKDPD 
PLLESWKNPD 
PFIQAWQMPG 
PLLETWKRPD 
PLLESWKDPD 
PLLESWKDPD 
LLVETWKKPD 
PLLPSWKDPT 
PLLEPWKDPD 
PLLESWKDPD 
PLLESWKDPD 
PLLESWKDPD 
PLLESWKDPD 
PLLETWKAPD 
PLVEPWKDPD 
PLLESWKSPD 
PLLESWKSPD 
PLLDRWKS PD 
PLVETWKKPD 
PLVESWKRPD 
PLLESWKNPD 
PLLESWKDPD 
PLLESWKNPD 
PLVESWKRPD 
PLLDRWKAPD 
PLLETWKQPD 
PLLQKWQMPG 
PLLDRWKAPD 
PLLDRWKTPD 
PVLETWKSPT 
PLLQPWKAPD 
PLLETWKKPD 



KELAIKSFGC 
AELATKTFGG 
AELAAKTFGQ 
AELATKTFGS 
AELATKTFGS 
AELATKTFGS 
AELATKS FGS 
AELAAKS FGS 
AELATKTFSS 
REMADKVLSP 
AELATKTFGS 
AELATKTFGS 
AELATKTFGS 
AELATKTFGS 
AELATKTFGS 
AELATKTFGS 
AELATKTFGS 
AELATKTFGS 
AELAVKTFGS 



YVPPWHGCP 
YVPPWHGCP 
YVPPWHGCP 
YAPPWHGCP 
YVPPWHGCP 
YVPPWHGCP 
YAPPWHGCP 
YVPPWHGCP 
YVPPWHGCP 
YEPPWSGCA 
YDPPQVWGCP 
YVPPWHGCP 
YVPPWHGCP 
YEPPWHGCP 
YE P PAVHGCA 
YVPPWHGCP 
YVPPWHGCP 
YVPPWHGCP 
YVPPWHGCP 
YVPPWHGCP 
YDPPWSGCA 
YVPPTVHGCA 
YVPPAVHGCP 
YVPPAVHGCP 
YVPPTVHGCA 
YEPPWHGCP 
YQPATVAGCA 
YVPPWHGCP 
YVPPWHGCP 
YVPPWHGCP 
YQPPTVAGCA 
YVPPTVHGCA 
YDPPQVSGCP 
YEPPWSGCA 
YVPPTVHGCA 
YVPPTVHGCA 
YEPPWHGCA 
YEPPLVHGCA 
YAPPLVHGCA 



PPPSGDPGHS 
SGS . SAVDSG 
SEP . SSDRDT 
SGS . SAVDSG 
STT . SGVTSG 
SGS . SAIDSG 
SST.SGITGD 
SST.SGITGD 
SGS . SAVDSG 
LQDNNDSGHS 
SGS . SAVDSG 
SGS.SAADSG 
SGS . SAADRG 
SES.SAADSG 
SGS . SAVDSG 
SES . SAADRG 
SES.SAADSG 
SGS . SAVDSG 
SES. SAVDSG 



LPPTKAPPIP 
LPPAKAPPIP 
LPPTKAPPIP 
LPPAKDPPIP 
LPPAKAPPIP 
LPPTKAPPIP 
LPPAKDPPIP 
LPPAKAPPIP 
LPPVKAPPIP 
VAPPKPAPVP 
IPPAGPPPVP 
LPPTKAPPIP 
LPPTKAPPIP 
LPPPRSPPVP 
LPPTRPAPVP 
LPPVKAPPIP 
LPPTTAPPVP 
LPPIKAPPIP 
LPPTKAAPIP 
LPSTKAPPIP 
LPPQGLPPVP 
LPPQKLPPVP 
LPPTTGPPIP 
LPPTTGPPIP 
LPPKGAPPVP 
LPPPKSPPVP 
LPPPKKTPTP 
LPPTKAPPIP 
LPPTKAPPIP 
LPPTKAPPIP 
LPPPKKTPTP 
LPPRGAPPVP 
LPPAGLPPVP 
LPPAKPTPIP 
LPPRGAPPVP 
LPPRGAPPVP 
LPPSGPPPIP 
LPPKGLPPVP 
LPSPVQPPVP 



TGGGTTGETS 
TATGPPDQAS 
DLTTPTETTD 
TATAPPDQTS 
EAAESSPAPS 
TATAPPDQAS 
NMTTSSEPAP 
NTTTSSEPAP 
T AT AL PD Q AS 
TGADTGGDIV 
TATAPPDQPS 
TATAPPDQAS 
TATAPPDQAS 
TATAPPDQPS 
TATAPPDQTS 
TATAPPDQTS 
TATAPPDQPS 
TATAPPDQPS 
TATAP PDQVS 



PPRRKR . TW 
PPRRKR . TW 
PPRRKR . TW 
PPRRKR. TW 
PPRRKR. TW 
PPRRKR. TW 
PPRRKR. TW 
PPRRKR . TW 
PPRRKR . TW 
PPRRKR . LVH 
LPRRKRKPME 
PPRKKR . TW 
PPRRKR . TW 
PPRKKR. TW 
PPRRKR. TIK 
PPRRKR. TW 
PPRRKR. TW 
PPRRKR . TW 
PPRRKR. TIV 
PPRRKR . TW 
PPRRKK.LVQ 
PPRRKR. TIV 
PPRKKR . TW , 
PPRKKR . TW 
PPRRKR. TIQ 
PPRKKR . TW 
PPRRRR . TVG 
PPRRKR . TW 
PPRRKR . TW 
PPRRKR . TW 
PPRRRR . TVG 
PPRRKR. TIQ 
PPRRKRKPW 
PPRRKR. LIQ 
PPRRKR. TIQ 
PPRRKR. TIQ 
PPRRKK. WQ 
PPRKKR . WQ 
PPRRKS .WH 

2400 
KSPPD . EPDD 
AE . . . . GDAG 
SGPIV. VDDA 
ND . . . . GDRE 
CD ... . GELD 
GD . . . . GDRE 
SG . . . . CPPD 
SG. . . .CSPD 
DD . . . . GDKG 
QQPSD . ETAA 
DD . . . . GDRG 
DD . . . . GDKG 
ND . . . . GDAG 
SD . . . . GDAG 
ND . . . . GDTG 
ND . . . . GDAG 
ND . . . . GDAG 
ND . . . . GDTG 
DN . . . . GDKG 
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HCV_N 
HCV12083 
HCV14 8 0 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKC1A 
NDM5 9 
NZLI 
SA13 
Th5 8 0 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



LTDSTVSSVL 
LDESTVSHAL 
LSDSTVSQVM 
LTES TVS SAL 
LTESTVSSALi 
LTESTLPTAL 
LDGSNVSAAL 
LTES TVS SAL 
LTESSVSSAL 
LTESSVSSAL 
LTE S TVS SAL 
LTE S TVS SAL 
LDDSWGHVL 
LSESTVSKAL 
LTES TVS SAL 
LTES TVS SAL 
LDGSNVSAAL 
LTESTLSTAL 
LSESSIADAL 
LTESTVSSAL 
LTESTVSSAL 
LTESTVSSAL 
LNENTIGDAL 
LDGSNVSAAL 
LSDSNVSQVL 
LDESAVSQAL 
LDGSNVSAAL 
LDGSNVSAAL 
LDSSNVSAAL 
LDEGSAKRAL 
LDDSTVATAL 



AELATKTFGS 
AQLADKVFVE 
ADLADARFKV 
AELATKTFGS 
AELATKTFGS 
AELATKSFGS 
LALAERSFPS 
AELATKTFGS 
AELATKTFGS 
AELATKTFGS 
AELATKTFGG 
AELATKTFGS 
AQLAEKSFPA 
ASLAEKSFPQ 
AELATKTFGS 
AELATKTFGS 
AALAEKSFPS 
AELATRSFGS 
QQLAIKSFGQ 
AELATKTFGS 
AELATKTFGS 
AELATKTFGS 
QQLAIKAFGQ 
AALAEKSFPS 
ADLAHARFKA 
QQLADKVFVE 
RALAEKSFPS 
AALAKKSFPS 
AQLAAKTFET 
AELAQTSFPP 
AELAEKSFPT 



SEL.SAADSG 
SSNDPGPSSD 
DTP . SIEGQD 
SES . SAVDSG 
SES . SAVDSG 
SST.SGITGD 
TKPEGTGTSS 
SES . SAAGSG 
SES . SAVDSG 
SES . SAVDSG 
SGS . SAADSG 
SGS . SAVDSG 
TPDQPQTNSD 
PTCSAEDEST 
SGS . SAVDSG 
SGS . SAVDSG 
SKPQEENSSS 
SST. SGITGD 
PPPSGDSGLS 
SGS . SAVDSG 
SGS . SAIDSG 
SGS . SAVDSG 
PPLSGDSGLS 
SKPQEENSSS 
DTQ. SIEGQD 
DTSTSEPSSG 
LKPQEENNSS 
VNPQDENSSS 
PSS . PTTGYG 
STATLSEDSG 
QPA.STPDSD 



TATAPPDQTS 
SGLSITSPVP 
SALGTSSQHD 
TATAPPDQPP 
TATAPPGQSS 
NTTTSSEPAP 
SGVGTESTAE 
TATAPPDQPS 
TATAPPDEAS 
TATALPDQAS 
TATAPPDQTS 
TATGPPDQAS 
SGHGTNGAAS 
SGVGTQSGSL 
TATAPPDQTS 
TATAPPDQTS 
SGVDTQSSTA 
NTTTSSEPAP 
TGADAADSGS 
TATGPPDQAS 
TATAPPDQAS 
TATGPPDQAS 
TGADAADSGS 
SGVDTQSSTT 
SAVGTSSQPD 
LGGSIAGPSS 
SGVDTQSSTT 
SGVDTQSSTT 
SDQPDHSTES 
RETSTLSSDM 
SGHPTTSKSS 



DN. . . . GGKD 
PDPTTPEDAG 
SGPEEKRDDN 
DN . . . . DDTG 
DD . . . . VDTG 
SG. . . .CPPD 
SGDSPETGEE 
DD . . . . GDAG 
GG . . . . GDKG 
DD . . . . GDKG 
DD . . . . GDKE 
DD . . . . GDKG 
LPSAE . DDDA 
TGPVQLDDDD 
DD . . . . GDKE 
DD. - - . GDKE 
SKVLPSPGEE 
SG. . . .CPPD 
RTPPD . ELAL 
AE . . . . GDAG 
GD . . . . GDRE 
AE . . . . GDAG 
RTPPD . ESAL 
SKVPPSPGGE 
SGPEEKRDDD 
PDPTTADDTC 
SKVPPSPGGE 
SKVPPSPGGE 
SEHDRDDGVA 
TPPREEADRA 
DQADEGEDTP 
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BEBE1 SEAGSVSSMP PLEGEPGDPD LEPEQVEHPA PPQEGGAAPG SDSGSWSTCS 

D89815 SDAESYSSMP PLEGEPGDPD LS DGSWSTVS 

ED43type_4 SDDGSYSSMP PLEGEPGDPD LT SDSWSTVS 

HC_C2 SDAESYSSMP PLEGEPGDPD LS DGSWSTVS 

HC_G9 SEAESYSSMP PLEGEPGDPD LS DGSWSTVS 

HCU16326 SDVESFSSMP PLEGEPGDPD LS DGSWSTVS 

HCV_H_CMR SDVESYSSMP PLEGEPGDPD FS DGSWSTVS 

HCV_J1 SDAESYSSMP PLEGEPGDPD LS DGSWSTVS 

HCV_J483 SDVESYSSMP PLEGEPGDPD LS DGSWSTVS 

HCV_J8 SEAGSLSSMP PLEGEPGDPD LEFEPVGSAP PSEGECEVID SDSKSWSTVS 

HCV_JK1 SDDESYSSMP PLEGEPGDPD LS DGSWSTVS 

HCV_JS SDVESYSSMP PLEGEPGDPD LS DGSWSTVS 

HCV_K1_R1 SDVGSYSSMP PLEGEPGDPD LS DGSWSTVS 

HCV_K1_R2 SDVESYSSMP PLEGEPGDPD LS DGSWSTVS 

HCV_K1_R3 SDVGSYSSMP PLEGEPGDPD LS DGSWSTVS 

HCV_K1_S1 SDVESYSSMP PLEGEPGDPD LS DGSWSTVS 

HCV_K1_S2 SDVESYSSMP PLEGEPGDPD LS DGSWSTVS 

HCV_K1_S3 SDVGSYSSMP PLEGEPGDPD LS DGSWSTVS 

HCV_L2 SDAESYSSMP PLEGEPGDPD LS DGSWSTVS 

HCV_N SDAESCSSMP PLEGEPGDPD LS DGSWSTVS 

HCV12083 SEAESYSSMP PLEGEPGDPD LS SGSWSTVS 

HCV14 8 0 SDAASYSSMP PLEGEPGDPD LS SGSWSTVS 

HCVPOLYP SDVESCSSMP PLEGEPGDPD LS DGSWSTVS 

HD_1 SDVESYSSMP PLEGEPGDPD LS DGSWSTVS 

HPCCGAA SDVESYSSMP PLEGEPGDPD LS DGSWSTVS 

HPCFG SDVESYSSMP PLEGEPGDPD LD ADSWSTVS 

HPCGENANTI SDVESCSSMP PLEGEPGDPD LS DGSWSTVS 
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BEBE1 
D89815 
ED4 3type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1^R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV__N 
HCV12083 
HCV14 80 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
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DVD . . DSWC 
EEA.SEDWC 
GSE . . .DWC 
EE A . SGDWC 
SDGGTEDWC 
EEA.SEDWC 
SGADTEDWC 
SEAGTEDWC 
EEA.SEDWC 
DQE. .DSVIC 
EE A. S ED VAC 
EE A . SEDWC 
ERA . GEDWC 
EE A . GEDWC 
EEA. GEDWC 
EE A . GEDWC 
EEA . GEDWC 
EEA . GEDWC 
EEA.SEDWC 
EEA . GES WC 
DEDD . . . WC 
GED . . . NWC 
EEA.SEDWC 
EEA . NEDWC 
SGADTEDWC 
DSE . EQSWC 
EED.GEGVIC 
EEA.SEDWC 
EEA.SEDWC 
EEA.SEDWC 
GEA . GEDWC 
SEETS . . WC 
. GE . EQSWC 
GEA.SDDIVC 
GEA.SDDIVC 
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CSMSYSWTGA 
CSMSYTWTGA 
CSMSYTWTGA 
CSMSYTWTGA 
CSMSYTWTGA 
CSMSYTWTGA 
CSMSYTWTGA 
CSMSYTWTGA 
CSMSYTWTGA 
CSMSYSWTGA 
CSMSYTWTGA 
CSMSYSWTGA 
CSMSYTWTGA 
CSMSYTWTGA 
CSMSYTWTGA 
CSMSYSWTGA 
CSMSYSWTGA 
CSMSYTWTGA 
CSMSYTWTGA 
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LITPCAAEEE 
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KLPINPLSNS 
KLPINALSNP 
KLPISPLSNS 
KLPINPLSNS 
KLPINALSNS 
KLPINPLSNS 
KLPINALSNS 
KLPINALSNS 
KLPINPLSNS 
KLPINPLSNS 
KLPINPLSNS 
KLPINPLSNS 
KLPINALSNS 
KLPINALSNS 
KLPINALSNS 
KLPINALSNS 
KLPINALSNS 
KLPINALSNS 
KLPINALSNS 
KLPINALSNS 
KLPINPLSNS 
KLPINPLSNT 
KLPINALSNS 
KLPINALSNS 
KLPINALSNS 
KLPISPLSNS 
KLPINALSNS 
KLPINPLSNS 
KLPINALSNS 
KLPINPLSNS 
KLPINPLSNS 
KLPISPLSNT 
KLPISPLSNS 
KLPINALSNS 
KLPINALSNS 
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LLRYHNKVYC 
LLRHHNMVYS 
LLRHHNMVYA 
LLRHHNMVYA 
LLRHHNLVYS 
LLRHHNMVYA 
LLRHHNLVYS 
LLRHHNLVYS 
LLRHHNMVYA 
LMRFHNKVYS 
LLRHHNMVYA 
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LLRHHNMVYA 
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LLRHHNMVYA 
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LLRHHNMVYA 
LVRHHNMVYS 
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LLRHHNMVYA 
LLRHHNMVYA 
LLRHHNLVYS 
LLRHHNLVYS 
LLRHHNMVYA 
LLRHHNMVYA 
LLRHHNMVYA 
LLRHHNMVYA 
LLRHHSMVYS 
LIRHHNMVYS 
LLRHHNLVYS 
LLRHHNMVYA 
LLRHHNMVYA 
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HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKC1A 
NDM59 
NZLI 
SA13 
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VN004 
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VN405 



DSE . EQSWC 
SEANAEDWC 
EED . . DSWC 
EE A . SEDWC 
EE A . SEDWC 
EE A. SEDWC 
EED . . DSWC 
DSE . EQSWC 
DED . . . S WC 
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LITPCAAEEE 
LITPCSAEEE 
LITPCSAEEE 
LVTPCAAEEE 
LITPCAAEEE 
LVTPCAAEEE 



KLPISPLSNS 
KLPINALSNS 
KLPINPLSNS 
KLPINALSNP 
KLPINPLSNS 
KLPINALSNP 
KLPINPLSNS 
KLPISPLSNS 
KLPINPLSNT 
KLPINPLSNS 
KLPISPLSNS 
KLPISPLSNS 
KLPINPLSNS 
KLPISPLSNA 
KLPINPLSNS 



LLRHHNLVYS 
LLRHHNLVYS 
LLRYHNKVYC 
LLRHHNMVYA 
LLRHHNMVYA 
LLRHHNMVYA 
LLRYHNKVYC 
LLRHHNLVYS 
LLRHHNLVYS 
L I RHHNMVYS 
LLRHHNLVYS 
LLRHHNLVYS 
L I RHHNLVYS 
LIRHHNLVYS 
LI RHHNLVYS 



BEBE1 
D89815 
ED43type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12 083 
HCV14 8 0 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 . 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKC1A 
NDM5 9 
NZLI 



2501 

TTSRSASQRA 
TTSRSASLRQ 
TTTRSAVTRQ 
TTSRSASLRQ 
TTSRSAGQRQ 
TTSRSAGLRQ 
TTSRSACQRQ 
TTSRSACQRQ 
TTSRSASLRQ 
TTSRSASLRA 
TTSRSAGLRQ 
TTSRSAGLRQ 
TTSRSASQRQ 
TTSRSASQRQ 
TTSRSASQRQ 
TTSRSASQRQ 
TTSRSASQRQ 
TTSRSASQRQ 
TTSRSAGLRQ 
TTSRSAGLRQ 
TTSRSASLRQ 
TSSRSAGLRQ 
TTSRSASQRQ 
TTSRSASQRQ 
TTSRSACQRK 
TSSRSAAARQ 
TTSRSASQRQ 
TTSRSASLRQ 
TTSRSAGLRQ 
TTSRSASLRQ 
TTSRSASLRQ 
TTSRSAALRQ 
TSSRSAAQRQ 
TTSRSASLRQ 
TTSRSASLRQ 
TSSRSASQRQ 
TTSRSACQRQ 
TTSKSASLRA 
TTSRSASQRQ 
TTSRSAGLRQ 
TTSRSASQRQ 
TTSKSASLRA 
TSSRSASQRQ 



KKVTFDRVQL 
KKVTFDRMQV 
KKVTFDRLQV 
KKVTFDRLQV 
KKVTFDRLQV 
KKVTFDRLQV 
KKVTFDRLQV 
KKVTFDRLQV 
KKVTFDRLQV 
KKVTFDRVQV 
KKVTFDRLQV 
KKVTFDRLQV 
KKVTFDRLQV 
KKVTFDRLQV 
RKVTFDRLQV 
KKVTFDRLQV 
KKVTFDRLQV 
RKVTFDRLQV 
KKVTFDRLQV 
KKVTFDRLQV 
KKVTFDRVQV 
KKVTFDRLQV 
KKVTFDRLQV 
KKVTFDRQQV 
KKVTFDRLQV 
KKVTFDRLQV 
KKVTIDRLQV 
KKVAFDRMQV 
KKVTFDRLQV 
KKVTFDRLQV 
KKVTFDRLQV 
KKVTFDRQQV 
KKVTFDRLQV 
KKVTFDRLQV 
KKVTFDRLQV 
KKVTFDRLQV 
KKVTFDRLQV 
KKVT FDRMQ A 
KKVTFDRLQV 
KKVTFDRLQV 
KKVTFDRLQV 
KKVTFDRMQV 
KKVTFDRLQV 



LDSHYESVLK 
LDDHYRDVLK 
VDSTYNEVLK 
LDDHYRDVLK 
LDDHYRDVLK 
LDDHYRDVLK 
LDSHYQDVLK 
LDSHYQDVLK 
LDDHYRDVLK 
LDAHYDSVLQ 
PDDHYRDVLK 
LDDHYRDVLK 
LDDHYRDVLK 
LDDHYRDVLK 
LDDHYRDVLK 
LDDHYRDVLK 
LDDHYRDVLK 
LDDHYRDVLK 
LDDHYRDVLK 
LDDHYRDVLK 
FDQHYQDVLK 
LDDHYREWD 
LDDHYRDVLK 
QDDHYRDVLK 
LDSHYQDVLK 
LDDHYKNVLK 
LDDHYRDVLK 
LDDHYRDVLK 
LDDHYRDVLK 
LDDHYRDVLK 
LDDHYRDVLK 
VDQHYYDTLK 
LDDHYNTTLK 
LDDHYRDVLK 
LDDHYRDVLK 
LDDHYKTALQ 
LDSHYQDVLK 
LD AH YD S VL K 
LDDHYRDVLK 
LDDHYRDVLK 
LDDHYRDVLK 
LDAHYDSVLK 
LDDHYKTALK 



DVKQAATKVS 
EMKAKAS TVK 
EIKARASRVK 
EMKAKAS TVK 
E AKAKAS TVK 
EMKAKAS TVK 
EVKAAASKVK 
EVKAAASKVK 
EMKAKAS TVK 
DVKRAAS KVS 
EMKAKAS TVK 
EMKAKAS TVK 
EMKAKAS TVK 
EMKAKAS TVK 
EMKAKAS TVK 
EMKAKAS TVK 
EMKAKAS TVK 
EM KAKAS TVK 
EMKAKAS TVK 
EMKAKAS TVK 
E I KLRASTVQ 
EMKRLAS KVK 
EMKAKAS TVK 
EMKAKAS TVK 
EVKAAASKVK 
EVKERASGVK 
EMKAKAS TVK 
EMKAKAS TVK 
EMKAKAS TVK 
EMKAKAS TVK 
EMKAKAS TVK 
EMKARASTVS 
EIKELASGVK 
EMKAKAS TVK 
E VKAKAS TVK 
EVKERASRVK 
EVKAAASKVK 
DIKLAASKVT 
DM KAKAS TVK 
EMKAKAS TVK 
DM KAKAS TVK 
D I KLAAS KVS 
EVKERASRVK 



2550 
AKLLS IEEAC 
AKLLSVEEAC 
PRLLTTEEAC 
AKLLS IEEAC 
AKLLSVEEAC 
AKLLSVEEAC 
ANLLSVEEAC 
ANLLSVEEAC 
AKLLS IEEAC 
ARLLTVEEAC 
AKLLSVEEAC 
AKLLS IEEAC 
AKLLSVEEAC 
ARLLSVEEAC 
AKLLSVEEAC 
AKLLSVEEAC 
ARLLSVEEAC 
AKLLSVEEAC 
AKLLSVEEAC 
AKLLS IEEAC 
AKLLS IEEAC 
ARLLPLEEAC 
AKLLSVEEAC 
ARLLSVEEAC 
ANLLSVEEAC 
GRLLS FEEAC 
AKLLSVEEAC 
AKLLS IEEAC 
AKLLSVEEAC 
AKLLSVEEAC 
ARLLS IEEAC 
AKLLSVEEAC 
AELLSVEEAC 
AKLLSVEEAC 
AKLLSVEEAC 
ARMLS IEEAC 
ANLLSVEEAC 
ARLLTLEEAC 
AKLLSVEEAC 
AKLLSVEEAC 
AKLLSVEEAC 
ARLLTLEEAC 
ARMLT I EEAC 



441 



SA13 
Th5 80 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



BEBE1 
D89815 
ED4 3type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV__J1 
HCV_J4 8 3 
HCV_J8 
HCV_JR1 
HCV_JS 
HCV__K1_R1 
HCV_K1_R2 
HCV_R1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_R1_S3 
HCV_L2 
HCV_N 
HCV12 0 83 
HCV14 8 0 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANT I 
HPCGENOM 
/ HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKC1A 
NDM5 9 
NZLI 
SA13 
Th5 8 0 
Type_3a_CB 
TypeV_D 
VN004 
VN2 3 5 
VN405 



TSSRSAGQRQ 
TTSRSAGLRQ 
TSSRSASQRQ 
TSSRSASQRQ 
TSSRSAATRQ 
TTSRSASLRQ 
TTTRSAAMRQ 

2551 

ALTPPHSARS 
KLTPPHSAKS 
DLTPPHSARS 
KLTPPHSAKS 
SLTPPHSARS 
KLTPPHSAKS 
SLTPPHSAKS 
SLTPPHSAKS 
KLTPPHSAKS 
ALTPPHSAKS 
KLTPPHSARS 
KLTPPHSAKS 
RLTPPHSARS 
KLTPPHSARS 
KLTPPHSAKS 
RLTPPHSARS 
KLTPPHSARS 
KLTPPHSAKS 
KLTPPHSAKS 
RLTPPHSAKS 
DLTPSHSARS 
GLTPPHSARS 
KLTPPHSARS 
KLTPPLSARS 
SLAPPHSAKS 
SLVPPHSGRS 
KLTPPHSARS 
KLTPPHSAKS 
KLTPPHSAKS 
KLTPPHSAKS 
KLTPPHSAKS 
DLTPAHSARS 
RLVPSHSARS 
KLTPPHSAKS 
KLTPPHSAKS 
ALVPPHSARS 
SLTPPHSAKS 
QLTPPHSARS 
KLTPPHSARS 
KLTPPHSAKS 
KLTPPHSARS 
QLTPPHSARS 
ALVPPHSARS 
GLTPPHSARS 
SLTPPHSARS 
ALVPPHSARS 
ALVPPHSARS 
DLTPPHSARS 
ALTPPHSARS 
SLTPPHSARS 



KKVT FDRLQ V 
KKVTFDRLQV 
RKVTFDRLQV 
KKVTFDRLQV 
KKVTFDRVQL 
KKVTFDRVQV 
KKVTFDRLQI 



KYGFGAKEVR 
KFGYGAKDVR 
KFGYGKKDVR 
KFGYGAKDVR 
KFGYGAKDVR 
KFGYGAKDVR 
KFGYGAKDVR 
KFGYGAKDVR 
KFGYGAKDVR 
RYGFGAKEVR 
KFGYGAKDVR 
KYGYGAKDVR 
KFGYGAKDVR 
KFGYGAKDVR 
KFGYGGKDVR 
KFGYGAKDVR 
KFGYGAKDVR 
KFGYGGKDVR 
KFGYGAKDVR 
KFGYGAKDVR 
KYGYGAQDVR 
KYGYGAKEVR 
KFGYGAKDVR 
KFGYGAKDVR 
KFGYGAKDVR 
KYGYSAKDVR 
KFGYGAKDVR 
KFGYGAKDVR 
KFGYGAKDVR 
KFGYGAKDVR 
KFGYGAKDVR 
KFGYGAKDVR 
KFGYGAKEVR 
KFGYGAKDVR 
KFGYGAKDVR 
KFGYSAKDVR 
KFGYGAKDVR 
KYGFGAKEVR 
KFGYGAKDVR 
KFGYGAKDVR 
KFGYGAKDVR 
KYGFGAKEVR 
KFGYSAKDVR 
KYGYGAKEVR 
RYGYGARDVR 
KFGYSAKDVR 
KFGYSAKDVR 
KFGYGAKDVR 
KFGYGAKEVR 
KFGYGAKDVR 



LDDHYREWD 
VDQHYQDVLK 
LDDHYKTVLK 
LDDHYKTALK 
LDQHYYDTVK 
VDQHYYDVLK 
LDQHYNNWK 



SLSRRAVDHI 
SLSSRAVNHI 
SHSRKAINHI 
NLSSKAVNHI 
SHSSKAIRHI 
SLSSRAVTHI 
CHARKAVAH I 
CHARKAVNHI 
NLSSRAVNHI 
SLSRRAVNHI 
NLSSKAVNHI 
NLSSRAVNHI 
NLSSGAVNHI 
NLSSRAINHI 
NLSSKAVNHI 
NLSSGAVNHI 
NLSSRAINHI 
NLSSKAVNHI 
NLSSRAVNHI 
NLSSRAINHF 
SRASKAVDHI 
SLDKKALKHI 
NLSSKAVNHI 
NLSSKAVNHI 
CHARKAVAH I 
SLSSKAMNQI 
NLSGKAINHI 
NLSSKAVNHI 
NLSSKAVNHI 
SLSSRAVNHI 
SLSSRAVNHI 
GRTSKALNHI 
SLSSKAINHI 
NLSSKAINHI 
NLSSKAINHI 
SLSSKAINQI 
CHARKAVTHI 
SLSGRAVNHI 
SLSSRAVNHI 
SLSSRAVTHI 
SLSSKAVNHI 
SLSGRAVNHI 
SLSSRAINQI 
SLDKKALNHI 
SHTSKAVKHI 
SLSSRAINQI 
SLSSRAIDQI 
SHASKAINHI 
GLAS KAVNH I 
SHTSKAINHI 



EMKRLAS KVK 
E I KLRASTVH 
EVKERASRVK 
EVKERASRVK 
E I KLRASHVK 
EIKTKASGVS 
EVKLRASGVT 



RSVWEDLLED 
RSVWKDLLED 
SSVWKDLLDD 
RSVWKDLLED 
NSVWQDLLED 
RSVWKDLLED 
NSVWKDLLED 
NSVWKDLLED 
RSVWEDLLED 
RSVWEDLLED 
HSVWKDLLED 
RSVWEDLLED 
RSVWKDLLED 
RSVWKDLQED 
RSVWKDLLED 
RSVWKDLLED 
RSVWKDLLED 
RSVWKDLLED 
RSVWKDLLED 
RSVWEDLLED 
PSVWEGLLED 
EGVWQDLLDD 
RSVWKDLLED 
RSVWEDLLED 
NSVWKDLLED 
RSVWEDLLED 
RSVWKDLLED 
RSVWKDLLED 
HSVWKDLLED 
TSVWKDLLED 
RSVWEDLLED 
NSVWEDLLED 
NSVWEDLLED 
RSVWKDLLED 
RSVWKDLLED 
RSVWEDLLED 
NSVWKDLLED 
RSVWKDLLED 
RSVWKDLLED 
RSVWKDLLED 
RSVWKDLLED 
RSVWKDLLED 
RSVWEDLLED 
KGVWQDLLDD 
DSVWEDLLED 
RSVWEDLLED 
RSVWEDLLED 
NSVWADLLED 
NSVWEDLLED 
NSVWEDLLED 



ARLL PLEEAC 
ARLLSTEEAC 
ARMLTIEEAC 
ARMLTIEEAC 
AQLLSTEEAC 
ARLLSVEEAC 
AKLLSVEEAC 

2600 
HCSPIDTTIM 
TDTPIQTTIM 
NNTPIPTTIM 
TETPIDTTIM 
NTTPIDTTIM 
TETPISTTIM 
SVTPIDTIIM 
SVTPIQTTIM 
TETPIDTTIM 
QHTPIDTTIM 
TETPIDTTIM 
TETPIDTTIM 
TETPIDTTIM 
TETPIDTTIM 
TETPIDTTVM 
TETPIDTTIM 
TETPIDTTIM 
TETPIDTTVM 
TETPIDTTIM 
TVTP I DTTVM 
SDTPIPTTIM 
SDTPLPTTIM 
TETPIDTTIM 
NVTP IDTTIM 
SVTPIDTTIM 
NSTPIPTTIM 
TETPIDTTIM 
NETPINTTIM 
TVTP IDTTIM 
TRTP IDTTIM 
TETPIDTTIM 
NVTPIPTTIM 
NTTPIPTTIM 
TETPIDTTIM 
TETPIDTTIM 
TTTPIPTTIM 
NVTP IDTTIM 
TQTPIPTTIM 
TETPIDTTIM 
TETPISTTIM 
TETPIDTTIM 
SQTPIPTTIM 
TTTPIPTTIM 
SDTPLPTTIM 
NATPIPTTIM 
TTTPIPTTIM 
TTTPIPTTIM 
TQTPIPTTIM 
NSTPIPTTIM 
NQTPIPTTIM 
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BEBE1 
D89815 
ED4 3type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 8 3 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12 0 83 
HCV14 80 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKC1A 
NDM5 9 
NZLI 
SA13 
Th580 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



2601 

AKNEVFCVDP 
AKNEVFCVQP 
AKNEVFAVNP 
AKNEVFCVQP 
AKNEVFCVKP 
AKNEVFCVQP 
AKNEVFCVQP 
AKNEVFCVQP 
AKNEVFCVQP 
AKNEVFCIDP 
AKNEVFCVQP 
AKSEVFCVQP 
AKNEVFCVQP 
AKNEVFCVQP 
AKNEVFCVQP 
AKNEVFCVQP 
AKNEVFCVQP 
AKNEVFCVQP 
AKSEVFCVQP 
AKNEVFCVQP 
AKNEVFCVDP 
AKNEVFAVEP 
AKNEVFCVQP 
AKNEVFCVQP 
AKNEVFCVQP 
AKNEVFSVNP 
AKNEVFCVQP 
AKNEVFCVQP 
AKNEVFCVQP 
AKNEVFCVQP 
AKNEVFCVQP 
AKNEVFCVDV 
AKNEVFAVAP 
AKSEVFCVQP 
AKSEVFCVQP 
AKNEVFCVDP 
AKNEVFCVQP 
AKNEVFCVDP 
AKNEVFCVQP 
AKNEVFCVQP 
AKNEVFCVQP 
AKNEVFCVDP 
AKNEVFCVDP 
AKNEVFAVEP 
AKNEVFCVDP 
AKNEVFCVDP 
AKNEVFCVDP 
AKNEVFCVDA 
AKNEVFCVDA 
AKNEVFCADV 



TKGGKKPARL 
EKGGRKPARL 
AKGGRKPARL 
EKGGRKPARL 
EKGGRKPARL 
EKGGRKPARL 
EKGGRKPARL 
EKGGRKPARL 
EKGGRKPARL 
TKGGKKPARL 
EKGGRKPARL 
EKGGRKPARL 
EKGGRKPARL 
EKGGRKPARL 
EKGGRKAARL 
EKGGRKPARL 
EKGGRKPARL 
EKGGRKAARL 
EKGGRKPARL 
EKGGQKPARL 
SKGGRKPARL 
SKGGKKPARL 
EKGGRKPARL 
EKGGRKPARL 
EKGGRKPARL 
AKGGRKPARL 
EKGGRKPARL 
EKGGRKPARL 
EKGGRKPARL 
EKGGRKPARL 
EKGGRKPARL 
SKGGRKPARL 
HKGGRKPARL 
EKGGRKPARL 
EKGGRKPARL 
AKGGRKAARL 
EKGGRKPARL 
TKGGKKAARL 
EKGGRKPARL 
EKGGRKPARL 
EKGGRKPARL 
AKGGKKAARL 
AKGGRKPARL 
SKGGKKPARL 
SKGGRKPARL 
AKGGRKPARL 
ARGGRKRARL 
S KGGRKS ARL 
QKGGRKPARL 
SKGGRKPARL 



IVYPDLGVRV 
IVFPDLGVRV 
IVYPDLGSRV 
IVFPDLGVRV 
IVYPDLGVRV 
IVFPDLGVRV 
IVFPDLGVRV 
IVFPDLGVRV 
IVFPDLGVRV 
IVYPDLGVRV 
IVFPELGVRV 
IVFPDLGVRV 
IVFPDLGVRV 
IVFPDLGVRV 
IVFPDLGVRV 
IVFPDLGVRV 
IVFPDLGVRV 
IVFPDLGVRV 
IVFPDLGVRV 
IVFPDLGVRV 
IVYPDLGVRV 
IVYPDLGVRV 
IVFPDLGVRV 
IVFPDLGVRV 
IVFPDLGVRV 
IVYPDLGVRV 
IVFPDLGVRV 
IVFPDLGVRV 
IVFPDLGVRV 
IVFPDLGVRV 
IVFPDLGVRV 
IVYPDLSVRV 
IVYPDLGVRI 
IVFPDLGVRV 
IVFPDLGVRV 
IVYPDLGVRV 
IVFPDLGVRV 
IVYPDLGVRV 
IVFPDLGVRV 
IVFPDLGVRV 
IVFPDLGVRV 
IVYPDLGVRV 
IVYPDLGVRV 
IVYPDLGVRV 
IVYPDLSVRV 
IVYPDLGVRV 
IVYPDLGVRV 
IVYPDLGVRV 
IVYPDLGVRV 
IVYPDLGVRV 



CEKMALYDIT 
CEKMALYDW 
CEKRALHDVI 
CEKMALYDW 
CEKRALYDW 
CEKMALYDW 
CEKMALYDW 
CEKMALYDW 
CEKMALYDW 
CEKMALYDIA 
CEKMALYDW 
CEKMALYDW 
CEKMALYDW 
CEKMALYDW 
CEKMALYDW 
CEKMALYDW 
CEKMALYDW 
CEKMALYDW 
CEKMALYDW 
CEKMALYDW 
CEKMALYDVT 
CEKRALYDVA 
CEKMALYDW 
CEKMALYDW 
CEKMALYDW 
CEKRALYDVI 
CEKMALYDW 
CEKMALYDW 
CEKMALYDW 
CEKMALYDW 
CEKMALYDW 
CEKRALYDVT 
CEKRALYDVI 
CEKMALYDW 
CEKMALYDW 
CEKRALYDVI 
CEKMALYDW 
CEKMALYDIT 
CEKMALYDW 
CEKMALYDW 
CEKMALYDW 
CEKMALYDVT 
CEKRALYDVI 
CEKRALYDIA 
CEKMALYDVT 
CEKRALYDVI 
CEKRVLYDVI 
CEKRALFDVT 
CEKRALYDVT 
CEKRALYDVT 



2650 
QKL P VAVMGQ 
STLPQAVMGS 
KKTALAVMGA 
STLPQAVMGS 
KQLPIAVMGT 
STLPQAVMGS 
SKLPLAVMGS 
SKLPPAVMGS 
STLPQAVMGS 
QKLPKAIMGP 
STLPQAVMGS 
STLPQAVMGS 
STLPQAVMGS 
STLPQAVMGA 
STLPQAVMGS 
STLPQAVMGS 
STLPQAVMGP 
STLPQAVMGS 
STLPQAVMGP 
STLPQAVMGS 
QKLPQAVMGP 
QKLPTALMGP 
STLPQAVMGP 
STLPHTVMGS 
SKLPLAVMGS 
QKLSIATMGP 
STLPQAVMGS 
STLPQPVMGS 
STLPQWMGS 
STLPQAVMGS 
STLPQAVMGP 
RKLPVAVMGA 
QKLPSAIMGS 
STLPQAVMGS 
STLPQAVMGS 
QRLSIETMGS 
TKLPLAVMGS 
QKLPQAVMGA 
STLPQAVMGS 
STLPQAVMGS 
STLPQAVMGS 
QKLPQAVMGA 
QKLSIETMGP 
QKLPTALMGP 
QKLPKTVMGS 
QKLAIETIGS 
QKLSIETMGT 
RKLPTAIMGD 
QKLP I AVMGA 
RKLPTAIMGD 



BEBE1 
D89815 
ED4 3type_4 
HC_C2 
HC_G9 
HCU1632 6 
HCV H CMR 



2651 

SYGFQYSPAQ 
SYGFQYSPKQ 
AYGFQYS PAQ 
SYGFQYSPGQ 
SYGFQYSPAQ 
SYGFQYSPKQ 
SYGFQYSPGQ 



RVDFLLQAWK 
RVEFLVNTWK 
RVEFLLTAWK 
RVEFLVNTWK 
RVD FLLNAWK 
RVEFLVNTWK 
RVE FLVQAWK 



EKKTPMGFSY 
AKKCPMGFSY 
SKNDPMGFSY 
SKKCPMGFSY 
SKKNPMGFSY 
SKKCPMGFSY 
SKKTPMGFPY 



DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 



2700 
ERDIRTEESI 
ENDIRVEESI 
EKDIRVEEEV 
ENDIRIEESI 
EADIRTEEDL 
ENDIRVEESI 
ESDIRTEEAI 



443 



HCV_J1 
HCV_J4 83 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12 083 
HCV14 80 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKC1A 
NDM5 9 
NZLI 
SA13 
Th580 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN4 05 



SYGFQYSPGQ 
SYGFQYSPKQ 
SYGFQYSPAE 
SYGFQYSPGQ 
SYGFQYSPKQ 
SYGFQYSPGQ 
SYGFQYSPGQ 
SYGFQYSPGQ 
SYGFQYSPGQ 
SYGFQYSPGQ 
SYGFQYSPGQ 
SYGFQYSPGQ 
SYGFQYSPGQ 
AYGFQYSPNQ 
SYGFQYSPAQ 
SYGFQYSPGQ 
SYGFQYSPGQ 
SYGFQYSPGQ 
AYGFQYSPKQ 
SYGFQYSPGQ 
SYGFQYSPGQ 
SYGFQYSPGQ 
SYGFQYSPGQ 
SYGFQYSPGQ 
AYGFQYSPSQ 
AYGFQYSPKQ 
SYGFQYSPGQ 
SYGFQISPGQ 
AYGFQYSPRQ 
SYGFQYSPGQ 
SYGFQYSPAQ 
SYGFQYSPGQ 
SYGFQYSPKQ 
SYGFQYSPGQ 
SYGFQYSPAQ 
AYGFQYSPQQ 
SYGFQYSPAQ 
AYGFQYSPSQ 
AYGFQYSPQQ 
AYGFQYSPQQ 
AYGFQYSPQQ 
AYGFQYSPKQ 
AYGFQYSPKQ 



RVEFLVQAWK 
RVEFLVNTWK 
RVDFLLKAWG 
RVEFLVNAWK 
RVEFLVNTWK 
RVEFLVNAWK 
RVEFLVNAWK 
RVEFLVNAWK 
RVEFLVNAWK 
RVEFLVNAWK 
RVEFLVNAWK 
RVEFLVNAWK 
RVEFLVKAWK 
RVEYLLKMWR 
RVDFLLKAWK 
RVEFLVNAWK 
RVEFLVNTWK 
RVEFLVQAWK 
RVEHLLKMWT 
RVEFLVNAWK 
RVEFLLNAWK 
RVEFLVNTWK 
RVEFLVKTWK 
RVEFLVNTWK 
RVEYLLKIWR 
RVEYLLKMWN 
RVEFLVNAWK 
RVEFLVNAWK 
RVERLLKMWT 
RVEFLVQAWK 
RVEFLLKAWA 
RVEFLVNAWK 
RVEFLVNTWK 
RVEFLVNAWK 
RVEFLLKAWA 
RVERLLKMWT 
RVEFLLKTWR 
RVEYLLKMWR 
RVERLLKMWT 
RVERLLKMWT 
RVDRLLKMWR 
RVDYLLKMWR 
RVDQLLKMWR 



SKRTPMGFSY 
SKKCPMGFSY 
SKKDPMGFSY 
S KKNPMG FAY 
SKKCPMGFSY 
SKKCPMGFAY 
SKKCPMGFAY 
SKKSPMGFAY 
SKKCPMGFAY 
SKKCPMGFAY 
SKKSPMGFAY 
SKKCPMGFSY 
SKKNPMGFSY 
S KKVPMGF S Y 
SKKIPMAFSY 
SKKCPMGFAY 
SKKCPMGFAY 
SKKTPMGLSY 
SKKTPLGFSY 
SKKCPMGFSY 
SKENPMGFSY 
SKKNPMGFSY 
SKKCPMGFSY 
SKKCPMGFSY 
SKKTPMGFSY 
SKKTPLGFSY 
SKKS PMGFSY 
SKKS PMGFSY 
SKKTPLGFSY 
SKKTPMGFSY 
EKKD PMGFSY 
SKKSPMGFAY 
SKKCPMGFSY 
SKKSPMGFAY 
EKKD PMGFSY 
SKKTPLGFSY 
S KKTPMAFS Y 
SKKTPMGFSY 
SKKTPLGFSY 
SKKTPLGFSY 
SKKTPMGFSY 
SKKTPMGFSY 
SKKTPMGFSY 



DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
CTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTIT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 



ESDIRTEEAI 
ESDIRVEESI 
ERDIRTEESI 
ESDIRVEESI 
ENDIRVEESI 
ESDIRVEESI 
ENDIRVEESI 
ENDIRTEESI 
ESDIRVEESI 
ESDIRVEESI 
ENDIRVEESI 
ESDIRTEESI 
ENDIRVEESI 
ERDIRTENDI 
EHDIMTEESI 
ESDIRVEESI 
ENDIRVEESI 
ESDIRTEEAI 
EHDIRTEEGI 
ESDIRVEESI 
QNDIRVEESI 
ENDIRVEESI 
ENDIRIEESI 
ENDIRTEESI 
ERDIRTEESI 
EQDIRVEESI 
ESDIRVEESI 
ESDIRVEESI 
GQDIRVEEAV 
ESDIRTEEAI 
ERDIRTEESI 
ENDIRTEESI 
ENDIRVEESI 
ENDIRTEESI 
ERDIRTEESI 
EQDIRVEEEI 
EHDIMTEESI 
ERDIRTEEDI 
EQDIRVEEEI 
EQDFRVEEEI 
ERDIRTEQDI 
ERDIRTEEDI 
EHD I KTERDV 



BEBE1 
D89815 
ED4 3type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 8 3 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV Kl R3 



2701 

YLSCSLPEEA 
YQCCDLAPEA 
YQCCDLEPEA 
YQCCDLAPEA 
YQSCDLVPEA 
YQCCDLAPEA 
YQCCDLDPQA 
YQCCDLDPQA 
YQCCDLAPEA 
YQACSLPQEA 
YQCCDLAPEA 
YQCCDLAPEA 
YQCCDLAPEA 
YQCCDLAPEA 
YQCCDLAPEA 



RTAIHSLTER 
RQAIRSLTER 
RKVITALTDR 
KQAIKSLTER 
RAAIRSLTER 
KLAIKSLTER 
RVAIKSLTER 
RVAIRSLTER 
RQAIRSLTER 
RTVIHSLTER 
RQVIRSLTER 
KLAIRSLTER 
RQAIRSLTER 
RQAIRSLTER 
RQVIRSLTER 



LYVGGPMTNS 
LYIGGPMTNS 
LYVGGPMHNS 
LYIGGPLTNS 
LYIGGPLTNS 
LYIGGPLTNS 
LYVGGPLTNS 
LYVGGPLTNS 
LYIGGPLTNS 
LYVGGPMTNS 
LYIGGPLTNS 
LYIGGPLTNS 
LYIGGPLTNS 
LYIGGPLTNS 
LYVGGPLTNS 



KGQSCGYRRC 
KGQNCGYRRC 
KGDLCGYRRC 
KGQNCGYRRC 
KGQNCGYRRC 
KGQNCGYRRC 
RGENCGYRRC 
RGENCGYRRC 
KGQNCGYRRC 
KGQSCGYRRC 
KGQNCGYRRC 
KGQNCGYRRC 
KGQNCGYRRC 
KGQNCGYRRC 
KGQNCGYRRC 



2750 
RASGVLTTSM 
RAS GVLTTS C 
RATGVYTTSF 
RAS GVLTTS C 
RASGVLTTSC 
RASGVLTTSC 
RASGVLTTSC 
RASGVLTTSC 
RASGVLTTSC 
RASGVFTTSM 
RASGVLTTNC 
RASGVLTTSC 
RASGVLTTSC 
RASGVLTTSC 
RASGVLTTSC 



444 



HCV_K1_S1 
HCV_K1_S2 
HCV_K1__S3 
HCV_L2 
HCV__N 
HCV12 083 
HCV14 8 0 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK046 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKC1A 
NDM59 
NZLI 
SA13 
Th5 8 0 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



YQCCDLAPEA 
YQCCDLAPEA 
YQCCDLAPEA 
YQCCDLAPEA 
YQCCDLAPEA 
YQSCQLDPVA 
YQSCDLQPEA 
YQCCDLAPEA 
YQCCDLGPEA 
YQCCDLDPQA 
YQCCDLEPEA 
YQCCDLAPEA 
YQCCDLAPEA 
YQCCDLAPEA 
YQCCDLAPEA 
YQCCDLAPEA 
YQCCELDPVA 
YQACDLKDEA 
YQCCDLAPEA 
YQCCDLAPEA 
YQCCNLEPEP 
YQCCDLDPQA 
YRACSLPEEA 
YQCCDLDPEA 
YQCCDLAPEA 
YQCCDLDPEA 
YRACSLPEEA 
YQCCNLEPEA 
YQSCDLQPEA 
YQSCQLDPTA 
YQCCNLEPEA 
YQCCNLEPEA 
YLSCQLDPEA 
YQCCQLDPVA 
YLSCKLDPVA 



RQAIRSLTER 
RQAIRSLTER 
RQVIRSLTER 
KQAIKSLTER 
RQAIRSLTER 
RRWSSLTER 
RVAIRSLTQR 
RQAIKSLTER 
RQAIRSLTER 
RVAIKSLTER 
RKAI SALTER 
RQAIRSLTER 
RRAIKSLTER 
RQAIKSLTER 
RQVIRSLTER 
RQAIRSLTER 
RKAISSLTER 
RRVITSLTER 
RQAIKSLTER 
RQAIKSLTER 
GQAISSLTER 
RVAIKSLTER 
HTAIHSLTER 
RQAIRSLTER 
KLAIKSLTER 
RQAIRSLTER 
HTAIHSLTER 
RKVISSLTER 
RAAIRSLTQR 
RKAISSLTER 
RKVISSLTER 
RKVISSLTER 
RKVIESLTER 
KKAITSLTER 
RKAIESLTER 



LYIGGPLTNS 
LYIGGPLTNS 
LYIGGPLTNS 
LYIGGPLTNS 
LYIGGPLTNS 
LYVGGPMANS 
LYCGGPMYNS 
LYIGGPLTNS 
LYIGGPLTNS 
LYVGGPLTNS 
LYIGGPMYNS 
LYIGGPLTNS 
LYIGGPLTNS 
LYIGGPLTNS 
LYIGGPLTNS 
LYVGGPLTNS 
LYVGGPMYNS 
LYCGGPMFNS 
LYIGGPLTNS 
LYIGGPLTNS 
LYCGGPMNNS 
LYVGGPLTNS 
LYVGGPMFNS 
LYIGGPLTNS 
LYIGGPLTNS 
LYIGGPLTNS 
LYVGGPMLNS 
LYCGGPMFNS 
LYCGGPMYNS 
LYCGGPMFNS 
LYCGGPMFNS 
LYCGGPMFNS 
LYVGGPMYNS 
LYCGGPMYNS 
LYIGGPMYNS 



KGQNCGYRRC 
KGQNCGYRRC 
KGQNCGYRRC 
KGQNCGYRRC 
KGQSCGYRRC 
KGQSCGYRRC 
KGQQCGYRRC 
KGQNCGYRRC 
KGQNCGYRRC 
RGENCGYRRC 
KGLQCGYRRC 
KGQNCGYRRC 
KGQNCGYRRC 
KGQNCGYRRC 
KGQNCGYRRC 
KGQNCGYRRC 
QGQSCGYRRC 
KGQHCGYRRC 
KGQNCGYRRC 
KGQNCGYRRC 
KGAQCGYLRC 
RGENCGYRRC 
KGQTCGYRRC 
KGQNCGYRRC 
KGQNCGYRRC 
KGQNCGYRRC 
KGQTCGYRRC 
KGAQCGYRRC 
KGQQCGYRRC 
KGESCGYRRC 
KGAQCGDRRC 
KGAQCGYRRC 
KGQLCGQRRC 
RGQS CGYRRC 
RGQLCGTRRC 



RASGVLTTSC 
RASGVLTTSC 
RASGVLTTSC 
RASWLTTSC 
RASGVLTTSC 
RASGVLPTSM 
RASGVFTTSM 
RASGVLTTSC 
RASGVLTTSC 
RASRVLTTSC 
RASGVLPTSF 
RASGVLTTSC 
RASGVLTTSC 
RASGVLTTSC 
RASGVLTTSC 
RASGVLTTSC 
RASGVLPTSM 
RASGVLPTSF 
RASGVLTTSC 
RASGVLTTSC 
RASGVLPTSF 
RASGVLTTSC 
RASGVLTTSM 
RVSGVLTTSC 
RASGVLTTSC 
RVSGVLTTSC 
RASGVLTTSM 
RASGVLPTSF 
RASGVFTTSM 
RASGVLTTSL 
RASGVLPTSF 
RASGVLPTSF 
RASGVLPTSM 
RASGVLTTSL 
RASGVLTTSL 



BEBE1 
D89815 
ED4 3type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12 083 
HCV14 80 
HCVPOLYP 



2751 

GNTLTCYVKA 
GNTLTCYLKA 
GNTLTCYLKA 
GNTLTCYLKA 
GNTITCYLKA 
GNTLTCYLKA 
GNTLTCYIKA 
GNTLTCYIKA 
GNTLTCYLKA 
GNTMTCYIKA 
GNTLTCYLKA 
GNTLTCYLKA 
GNTLTCYLKA 
GNTLTCYLKA 
GNTLTCYLKA 
GNTLTCYLKA 
GNTLTCYLKA 
GNTLTCYLKA 
GNTLTCYLKA 
GNTLTCYLKA 
GNTLTCYLKA 
GNTMTCYIKA 
GNTLTCYLKA 



KAACNAAG I V 
AAACRAAKLQ 
TAAIRAAALR 
SAACRAAKLQ 
SAACRAAKLR 
TAACRAAKLR 
RAARRAAGLQ 
RAACRAAGLQ 
TAACRAAKLQ 
LAACKAAG I V 
SAACRAAKLQ 
SAACRAAKLQ 
SAACRAAKLQ 
TAACRAAKLQ 
AAACRAAKLQ 
SAACRAAKLQ 
TAACRAAKLQ 
AAACRAAKLQ 
SAACRAAKLQ 
SAACRAAKLQ 
QAACRAAN I K 
LAS CRAAKLR 
SAACRAAKLQ 



APTMLVCGDD 
DCTMLVCGDD 
DCTMLVCGDD 
DCTMLVNGDD 
DCTMLVCGDD 
DCTMLVNGDD 
DCTMLVCGDD 
DCTMLVCGDD 
DCTMLVNGDD 
DPVMLVCGDD 
DCTMLVCGDD 
DCTMLVNGDD 
DCTMLVCGDD 
DCTMLVCGDD 
DCTMLVCGDD 
DCTMLVCGDD 
DCTMLVCGDD 
DCTMLVCGDD 
DCTMLVNGDD 
DCTMLVNGDD 
DCDMLVCGDD 
DCTLLVCGDD 
DCTMLVCGDD 



LWISESQGV 
LWICDSAGT 
LWIAESDGV 
LWICESAGT 
LWICESAGV 
LWICESAGT 
LWICESAGV 
LWICESAGV 
LWICESAGT 
LWISESQGN 
LWICESAGT 
LWICESAGT 
LWICESAGT 
LWICESAGT 
LWICESAGT 
LWICESAGT 
LWICESAGT 
LWICESAGT 
LWICESAGT 
RWICESAGT 
LWICESAGV 
LVAICESQGT 
LWICESAGT 



2800 
EEDERNLRVF 
QEDAASLRVF 
EEDNRALRAF 
QEDAASLRVF 
QEDAANLRAF 
QEDAASLRVF 
QEDAASLRAF 
QEDAASLRAF 
QEDAAALRVF 
EEDERNLRAF 
QEDAASLRVF 
QEDAASLRVF 
QEDAASLRVF 
QEDAASLRVF 
QEDAASLRVF 
QEDAASLRVF 
QEDAASLRVF 
QGDAAS LRVF 
QEDAANLRAF 
QEDAASLRVF 
QEDTASLRAF 
HEDEASLRAF 
QEDAASLRVF 
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HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKC1A 
NDM5 9 
NZLI 
SA13 
Th5 80 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



GNTLTCYLKA 
GNTLTRY I KA 
GNTITCYIKA 
GNTLTCYLKA 
GNTLTCYLKA 
GNTLTCYLKA 
GNTLTCYLKA 
GNTLTCYLKA 
GNTLTCYLKA 
GNTVTCYLKA 
GNTLTCYLKA 
GNTLTCYLKA 
GNTITCYIKA 
GNTLTC Y I KA 
GNTITCYVKA 
GNTLTCYLKA 
GNTLTCYLKA 
GNTLTCYLKA 
GNTITCYIKA 
GNTITCYIKA 
GNTMTC Y I KA 
GNTLTCYLKA 
GNTITCYIKA 
GNTITCYIKA 
GNTVTCFLKA 
GNTLTCYLKA 
GNTMTCF I KA 



TAACRAAKLQ 
RAACRAAGLQ 
TAASRAAGLK 
SAACRAAKLQ 
SAACRAAKLQ 
SAACRAAKLQ 
SAACRAAKLQ 
TAACRAAKLQ 
MAACKAAGLK 
KAATKAAG I K 
TAACRAAKLQ 
TAACRAAKLQ 
TAAARAAGLR 
RAACRAAGLQ 
LAACKAAGII 
SAACRAAKLQ 
TAACRAAKLR 
SAACRAAKLQ 
LAACKAAGIV 
TAAAKAANLR 
LAS CRAAKLR 
QAACRAANI K 
TAAANG AG L R 
TAAAKAAGLR 
TAACRAAG FT 
QAACRAAKLK 
EAACRAAGLT 



DCTMLVCGDD 
DCTMLVCGDD 
NPSFLVCGDD 
DCTMLVCGDD 
DCTMLVNGDD 
DCTMLVNGDD 
DCTMLVNGDD 
DCTMLVNGDD 
NFDMLVCGDD 
DPS FLVCGDD 
DCTMLVNGDD 
DCTMLVNGDD 
NPDFLVCGDD 
DCTMLVCGDD 
APTMLVCGDD 
DCTMLVCGDD 
DCTMLVNGDD 
DCTMLVCGDD 
APTMLVCGDD 
NPDFLVCGDD 
DCTLLVCGDD 
NFDMLVCGDD 
DPD FLVCGDD 
NPDFLVCGDD 
DYDMLVCGDD 
DFDMLVCGDD 
NYDMLVCGDD 



LWICESAGT 
LWICESAGV 
LWISESCGV 
LWICESAGT 
LWICESAGT 
LWICESAGT 
LWICESAGT 
LWICESAGT 
LWISESLGV 
LWIAESAGI 
LWICESAGT 
LWICESAGT 
LWVAESDGV 
LWICESAGV 
LWISESQGT 
LWICDSAGT 
LWICESAGT 
LWICDSAGT 
LWISESQGT 
LWVAESDGV 
LVAICESQGT 
LWICESAGV 
LWVAESDGV 
LWVAESDGV 
LWVTESAGV 
LWISESMGV 
LWIAESAGV 



QEDAANLRVF 
QEDAASLRAF 
EEDRTALRAF 
QEDAAS LRVF 
QEDAAS LRVF 
QEDAAS LRVF 
QEDAAS LRVF 
QEDAAALRAF 
SEDASALRAF 
DEDKSALRAF 
QEDAAS LRVF 
QEDAAS LRVF 
DEDRATLRAF 
QEDAASLRAF 
EEDERNLRAF 
QEDAAS LRVF 
QEDAAS LRVF 
QEDAAS LRVF 
EEDERNLRAF 
DEDRAALRAF 
HEDEASLRAF 
QEDWALRAF 
DEDGAALRAF 
DEDRTALRAF 
NED I ANLRAF 
AEDASALRAF 
QEDASNLRAF 



BEBE1 
D89815 
ED4 3type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12 083 
HCV14 8 0 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 



2801 

TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TDAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 



PGDPPKAEYD 
PGDPPQPEYD 
PGDAPQPAYD 
PGDPPQPEYD 
PGDPPQPEYD 
PGDPPQPEYD 
PGDPPQPEYD 
PGDPPQPEYD 
PGDPPQPEYD 
PGDLPRPEYD 
PGDPPQPEYD 
PGDPPQPEYD 
PGDPPQPEYD 
PGDPPQPEYD 
PGDPPQPEYD 
PGDPPQPEYD 
PGDPPQPEYD 
PGDPPQPEYD 
PGDPPQPEYD 
PGDLPQPEYD 
PGDAPQPTYD 
PGDPPVPAYD 
PGDPPQPEYD 
PGDPPQPEYD 
PGDPPQPEYD 
PGDAPQPTYD 
PGDLPQPEYD 
PGDLPQPEYD 
PGDPPQPEYD 
PGDPPQPEYD 
PGDPPQPEYD 



LELITSCSSN 
LELITSCSSN 
LELITSCSSN 
LELITSCSSN 
LELITSCSSN 
LELITSCSSN 
LELITSCSSN 
LELITSCSSN 
LELITSCSSN 
LELITSCSSN 
LELITSCSSN 
LELITSCSSN 
LELITSCSSN 
LELITSCSSN 
LELITSCSSN 
LELITSCSSN 
LELITSCSSN 
LELITSCSSN 
LELITSCSSN 
LELITSCSSN 
LELITSCSSN 
LELVTSCSSN 
LELITSCSSN 
LELITSCSSN 
LELITSCSSN 
LELISSCSSN 
QELITSCSSN 
LELITSCSSN 
LELITSCSSN 
LELITSCSSN 
LELITSCSSN 



VSVALDPRGR 
VSVAHDASGK 
VSVAHDVTGK 
VSVAHDASGK 
VSVAHDGAGK 
VSVAHDASGK 
VSVAHDGAGK 
VSVAHDGTGK 
VSVAHDASGK 
VSVALDSRGR 
VSVAHDASGK 
VSVAHDASGK 
VSVAHDASGK 
VSVAHDASGK 
VSVAHDASGK 
VSVAHDASGK 
VSVAHDASGK 
VSVAHDASGK 
VSVAHDASGK 
VSVAHDASGK 
VSVAHEGNGK 
VSVARDASGN 
VSVAHDASGK 
VSVAHDASGK 
VSVAHDGAGK 
VSVACDGAGK 
VSVAHDASGK 
VSVAHDASGK 
VSVAHDASGK 
VSVAHDASGK 
VSVAHDASGK 



2850 
RRYYLTRDPT 
RVYYLTRDPT 
KVYYLTRDPE 
RVYYLTRDPT 
RVYYLTRDPE 
RVYYLTRDPT 
RVYYLTRDPT 
RVYYLTRDPT 
RVYYLTRDPT 
RRYFLTRDPT 
RVYYLTRDPT 
RVYYLTRDPT 
RVYYLTRDPT 
RVYYLTRDPT 
RVYYLTRDPT 
RVYYLTRDPT 
RVYYLTRDPT 
RVYYLTRDPT 
RVYYLTRDPT 
RVYYLTRDPT 
KYYYLTRDCT 
RIYYLTRDPQ 
RVYYLTRDPT 
RVYYLTRDPT 
RVYYLTRDPT 
RYYYLTRDPE 
RVYYLTRDPT 
RVYYLTRDPT 
RVYYLTRDPT 
RVYYLTRDPT 
RVYYLTRDPT 
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HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPGUNKCD 
MKC1A 
NDM59 
NZLI 
SA13 
Th5 80 
Type_3a_CB 
TypeV__D 
VN004 
VN235 
VN405 



TDAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TDAMIRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAT 
TEAMTRYSAP 
TEAMTRYSAP 



PGDEPHPEYD 
PGDPPQPTYD 
PGDPPQPEYD 
PGDPPQPEYD 
PGDAPQPTYD 
PGDPPQPEYD 
PGDPPRPEYD 
PGDPPQPEYD 
PGDPPQPEYD 
PGDPPQPEYD 
PGDPPRPEYD 
PGDAPQATYD 
PGDPPVPAYD 
PGDAPQPTYD 
PGDAPQPTYD 
PGDAPQPTYD 
PGDEPSPTYD 
PGDDPQPEYD 
PGDEPHPAYD 



LEHITSCSSN 
LELITSCSSN 
LELITSCSSN 
LELITSCSSN 
LELITSCSSN 
LELITSCSSN 
LELITSCSSN 
LELITSCSSN 
LELITSCSSN 
LELITSCSSN 
LELITSCSSN 
LELITSCSSN 
LELVTSCSSN 
LELITSCSSN 
LELITSCSSN 
LELITSCSSN 
LELITSCSSN 
LELITSCSSN 
LELITSCSSN 



VSVAHDHTGQ 
VSVAHDGAGK 
VSVAHDASGK 
VSVAHDASGK 
VSVARDDKGK 
VSVAHDGAGK 
VSVALGPQGR 
VSVAHDASGK 
VSVAHDASGK 
VSVAHDASGK 
VSVAXGPQGR 
VSVARDDKGR 
VSVAHDASGN 
VSVAHDGTGQ 
VSVARDDKGR 
VSVALDNKGK 
VSVAHDGDGR 
VSVAHDGAGQ 
VSVAHDHTGQ 



RYYYLTRDPT 
RYYYLTRDPE 
RVYYLTRDPT 
RVYYLTRDPT 
RYYYLTRDAT 
RVYYLTRDPT 
RRYYLTRDPT 
RVYYLTRDPT 
RVYYLTRDPT 
RVYYLTRDPT 
RRYYLTRDPT 
RYYYLTRDAT 
RVYYLTRDPQ 
RYYYLTRDCT 
RYYYLTRDAT 
RYYYLTRDAT 
RYYYLTRDPV 
RYYYLTRDPL 
RYYYLTRDPT 



BEBE1 
D89815 
ED4 3type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 8 3 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12 083 
HCV14 8 0 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 



2851 

TPLARAAWET 
TPLARAAWET 
TPLARAVWET 
TPLARAAWET 
TPLARAAWET 
TPLARAAWET 
TPLARAAWET 
TPLARAAWET 
I PLARAAWET 
TP I TRAAWET 
TPLARAAWET 
TP I ARAAWET 
TPLARAAWET 
TPLARAAWET 
TPLARAAWET 
TPLARAAWET 
TPLARAAWET 
TPLARAAWET 
TPLARAAWET 
TP I ARAAWET 
TPLARAAWET 
VPLAKAAWET 
TPLARAAWET 
TPLARAAWET 
TPLARAAWET 
TPLARAAWET 
TPLARAAWAT 
I PLARAAWET 
TPLARAAWET 
TPLARAAWET 
TPLARAAWET 
NVLARAAWET 
TPLARAAWET 
TPLARAAWET 
TPLARAAWET 
TPLARAAWET 
TPLARAAWET 
TPI ARAAWET 
TPLARAAWET 



ARHSPVNSWL 
ARHTPVNSWL 
VRHTPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
VRHSPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
AKSTPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
ARSTPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
AKHSPVNSWL 
ARHTPVNSWL 
ARHTSVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
VRHTPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
VRHSPVNSWL 
ARHTPVNSWL 



GNI IQYAPTV 
GNI IMYAPTL 
GNIIVYAPTI 
GNI IMYAPTL 
GNI IMFAPTL 
GNI IMYAPTL 
GNI IMFAPTL 
GNI IMFAPTL 
GNI IMYAPAL 
GNIIQYAPTI 
GNI IMYAPTL 
GNI IMYAPTL 
GNI IMFAPTL 
GNI IMYAPTL 
GNIIMYGPTL 
GNI IMFAPTL 
GNI IMYAPTL 
GNI IMYGPTL 
GNI IMYAPTL 
GNI IMYAPTL 
GNIIMFAPTI 
GNI IMYAPTL 
GNI IMYAPTL 
GNI IMYAPTL 
GNI IMFAPTL 
GNIIMFAPTI 
GNI IMYAPTL 
GNI IMYAPTL 
GNI IMYAPTL 
GNI IMYAPTL 
GNI IMYAPTL 
GNIIMYAPTI 
GNI IMYAPTI 
GNI IMYAPTL 
GNI IMYAPTL 
GS I IMYAPTI 
GNI IMFAPTL 
GNIIQYAPTI 
GNI IMYAPTL 



WVRMVLMTHF 
WARM I LMTH F 
WVRM I LMTHF 
WARM I LMTHF 
WVRMVLMTHF 
WARM I LMTHF 
WARM I LMTHF 
WARM I LMTHF 
WARM I LMTH F 
WVRMVIMTHF 
WARM I LMTHF 
WARM I LMTH F 
WVRM I LMTH F 
WARM I LMTH F 
WARM I LMTH F 
WVRM I LMTH F 
WARM I LMTHF 
WARM I LMTHF 
WARM I LMTHF 
WARM I LMTHF 
WVRMVLMNHF 
WARIVLMTHF 
WARM I LMTHF 
WARM I LMTH F 
WARM I LMTH F 
WVRMVLITHF 
WARM I LMTHF 
WARM I LMTHF 
WARM I LMTHF 
WARM I LMTH F 
WARM I LMTH F 
WVRMVLMTHF 
WVRMVIMTHF 
WARM I LMTHF 
WARM I LMTHF 
WVRMVMMTHF 
WARM I LMTHF 
WARMVLMTHF 
WARM I LMTH F 



2900 
FSVLMAQDTL 
FSILLAQEQL 
FSILQSQEAL 
FSILLAQEQL 
FSILIAQEHL 
FSILLAQEQL 
FSVLIARDQL 
FSVLIARDQL 
FSILLAQEQL 
FSILLAQDTL 
FSILLAQEQL 
FSILLAQEQL 
FSILLAQEQL 
FSILLAQEQL 
FSNLLAQEYL 
FSILLAQEQL 
FSILLAQEQL 
FSNLLAQEYL 
FSILLAQEQL 
FSILLAQEQL 
FSILQSQEQL 
FSVLQSQEQL 
FSILLAQEQL 
FSILLAQEQL 
FSVLIARDQL 
FSILQAQEQL 
FSILLAQEQL 
FSILLAQEQL 
FSILLAQEQL 
FSILLAQEQL 
FSILLAQEQL 
FGILQPQEQL 
FSILQAQEQL 
FSILLAQEQL 
FSILLAQEQL 
FSILQSQEIL 
FSVLIARDQL 
FSILMAQDTL 
FSILLAQEQL 
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HPCUNKCD 
MKC1A 
NDM5 9 
NZLI 
SA13 
Th5 8 0 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



TPLARAAWET 
TPLARAAWET 
TPLSRAAWET 
TPLARAAWET 
VPLARAAWET 
TPLARAAWET 
TPLARAAWET 
TPLARAAWET 
TPLARAAWET 
TPLSRAAWET 
TPLSRAAWET 



ARHTPVNSWL 
ARHTPVNSWL 
VRHSPVNSWL 
ARHTPVNSWL 
AKHSPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 



GNIIMYAPTL 
GNIIMYAPTL 
GNIIQYAPTI 
GNI IMYAPTI 
GNIIMYAPTL 
GNI IMYAPTI 
GNI IMYAPTI 
GNI IMYAPTI 
GNI IMYAPTI 
GNI IMYAPTI 
GNIIMYAPAI 



WARM I LMTHF 
WARM I LMTHF 
WVRMVLMTHF 
WVRMVMMTHF 
WAR I VLMTHF 
WVRMVLMTHF 
WVRMVMMTHF 
WVRMVMMTHF 
WVRMVLMTHF 
WVRMVLMTHF 
WVRMVLMTHF 



FSILLAQEQL 
FSILLAQEQL 
FSILMAQDTL 
FSILQSQEIL 
FSVLQSQEQL 
FSILQCQEQL 
FSILQSQEIL 
FSILQSQEIL 
FQILQAQETL 
FAILQSQEIL 
FQILQAQEQL 



BEBE1 
D89815 
ED4 3type_4 
HC_C2 
HCJ39 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV__N 
HCV12083 
HCV14 80 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKC1A 
NDM59 
NZLI 
SA13 
Th580 
Type_3a_CB 
TypeV_D 



2901 

DQDLNFEMYG 
EKALDCQIYG 
EKALDFDMYG 
EKALECQIYG 
EKALDCEIYG 
EKTLDCQIYG 
EQALNCEIYA 
EQALDCEIYG 
EQALDCQIYG 
NQNLNFEMYG 
EKALGCQIYG 
EKALDCQIYG 
EKALDCQIYG 
EKALDCQIYG 
DKALDCQIYE 
EKALDCQIYG 
EKALDCQIYG 
DKALDCQIYE 
EKALECQIYG 
EKALDCQIYG 
EKAFDFDIYG 
EKTLAFEMYG 
EKALDCQIYG 
EKALDCQIYG 
EQALNCEIYG 
ERALDFEMYG 
EKALDCQIYG 
EKALDCQIYG 
EKALDCQIYG 
GKALDCQIYG 
EKALDCQIYG 
HKALDFDMYG 
EKALDFEMYG 
EKALDCQIYG 
EKALDCQIYG 
DRPLDFEMYG 
EQALDCEIYG 
DQNLNFEMYG 
EKALDCQIYG 
EKTLDCQIYG 
EKALDCQIYG 
DQNLNFEMYG 
DRPLDFEMYG 
EKALAFEMYG 
EAALNFDMYG 
DRPLDFEMYG 
DRPLDFEMYG 



AVYSVSPLDL 
ATYSIEPLDL 
VTYS ITPLDL 
ACYSIEPLDL 
AVHSVQPLDL 
ACYSIEPLDL 
ACYSIEPLDL 
ACYSIEPLDL 
ACYSIEPLDL 
AVYSVNPLDL 
ATYFIEPLDL 
ACYSIEPLDL 
ACYSIEPLDL 
ACYSIEPLDL 
AIYSIGPLDL 
ACYSIEPLDL 
ACYSIEPLDL 
AIYSIGPLDL 
ACYSIEPLDL 
ACYSIEPLDL 
VTYSVSPLDL 
SVYSVTPLDL 
ACYSIEPLDL 
ACYSIEPLDL 
ACYSIEPLDL 
ATYSVTPLDL 
ACYSIEPLDL 
AYYSIEPLDL 
ACYSIEPLDL 
ACYSIEPLDL 
ACYSIEPLDL 
VTYNITPLDL 
AVYSVTPLDL 
ACYSIEPLDL 
ACYSIEPLDL 
ATYSVTPLDL 
ACYSIEPLDL 
AVYSVSPLDL 
ATYSIEPLDL 
ACYSIEPLDL 
ATYSIEPLDL 
XVYSVSPLDL 
ATYSVTPLDL 
SVYSVTPLDL 
VTYSVTPLDL 
ATYSVTPLDL 
ATYSVTPLDL 



PAIIERLHGL 
PQIIQRLHGL 
PAIIQRLHGL 
PQIIERLHGL 
PEIIQRLHGL 
PQIIERLHGL 
PPIIQRLHGL 
PPIIQRLHGL 
PQIIERLHGL 
PAIIERLHGL 
PQIIQRLHGL 
PQIIERLHGL 
PQIIQRLHGL 
PQIIQRLHGL 
PQVIQRLHGL 
PQIIQRLHGL 
PQIIQRLHGL 
PQVIQRLHGL 
PQIIERLHGL 
PQIIERLHGL 
PAIIQRLHGM 
PAIIQRLHGL 
PQIIQRLHGL 
PQIIQRLHGL 
PPIIQRLHGL 
PAIIERLHGL 
PQIIERLHGL 
PQIIERLHGL 
PQIIERLHGL 
PQIIERLHGL 
PQIIERLHGL 
PQIIQRLHGM 
PAIIERLHGL 
PQIIQRLHGL 
PQIIQRLHGL 
PAIIERLHGL 
PPIIQRLHGL 
PAIIERLHGL 
PQIIQRLHGL 
PQIIERLHGL 
PQIIQRLHGL 
PAIIERLHGL 
PAIIERLHGL 
PAIIQRLHGL 
PAIIQRLHGM 
PAIIERLHGL 
PAIIERLHGL 



EAFSLHSYSP 
SAFSLHSYSP 
SAFTLHGYSP 
SAFSLHSYSP 
SAFSLHSYSP 
SAFSLHSYSP 
SAFLLHSYSP 
SAFSLHSYSP 
SAFSLHSYSP 
EAFSLHTYSP 
SAFSLHSYSP 
SAFSLHSYSP 
SAFSLHSYSP 
SAFSLHSYSP 
SAFSLHSYSP 
SAFSLHSYSP 
SAFSLHSYSP 
SAFSLHSYSP 
SAFSLHSYSP 
SAFSLHSYSP 
AAFSLHGYSP 
SAFSLHSYSP 
SAFSLHSYSP 
SAFSLHSYSP 
SAFSLHSYSP 
SAFSLHGYSP 
SAFSLHSYSP 
SAFSLHSYSP 
SAFSLHSYSP 
SAFSLHSYSP 
SAFSLHSYSP 
AAFSLHGYSP 
SAFSLHSYSP 
SAFSLHSYSP 
SAFSLHSYSP 
SAFSVHSYSP 
SAFSLHSYSP 
DAFSLHTYTP 
SAFSLHSYSP 
SAFSLHSYSP 
SAFSLHSYSP 
DAFSLHTYSP 
SAFTLHSYSP 
SAFTLHSYSP 
AAFSLHGYSP 
SAFTLHSYSP 
SAFTLHSYSP 



2950 
HELTRVAAAL 
GEINRVASCL 
HELNRVAGAL 
GEINRVASCL 
GEINRVAACL 
GEINRVASCL 
GEVNRVAACL 
GEINRVAACL 
GEINRVASCL 
HELSRVAATL 
GEINRVASCL 
GEINRVASCL 
GEINRVASCL 
GEINRVASCL 
GEINRVASCL 
GEINRVASCL 
GEINRVASCL 
GEINRVASCL 
GEINRVASCL 
GEINRVASCL 
VELNRVGACL 
SEINRVASCL 
GEINRVASCL 
GEINRVASCL 
GEINRVAACL 
TELNRVAGAL 
GEINRVASCL 
GEINRVASCL 
GEINRVASCL 
GEINRVASCL 
GEINRVASCL 
GELNRVGACL 
VELNRVAGAL 
GEINRVASCL 
GEINRVASSL 
VELNRVAGTL 
GEINRVAACL 
HELTRVASAL 
GEINRVASCL 
GEINRVASCL 
GEINRVASCL 
HELTRVASAL 
VELNRVAGTL 
SEINRVSSCL 
TELNRVGASL 
VELNRVAGTL 
VELNRVAGTL 
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VN004 DRALDFDIYG VTYSITPLDL PVIIQRLHGM AAFSLHGYSP DELNRVASCL 
VN235 HKALDFDMYG VTYSVTPLDL PYIIQRLHGM AAFSLHGYSP GELNRVASCL 
VN4 05 DKVLDFDMYG VTYSVSPLQL PAIIQRLHGM AAFSLHGYSP TELNRVGACL 



BEBE1 
D89815 
ED4 3type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12 0 83 
HCV14 80 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKC1A 
NDM59 
NZLI 
SA13 
Th5 8 0 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



2951 

RKLGAPPLRA 
RKLGVP PLRV 
RKLGVPPLRA 
RKLGVP PLRV 
RKLGVPPLRA 
RKLGVPPLRA 
RKLGVPPLRA 
RKLGVPPLRA 
RKLGVPPLRV 
RKLGAPPLRA 
RKLGVPPLRV 
RKLGVPPLRV 
RKLGVPPLRT 
RKLGVPPLRV 
RKLGVPPLRV 
RKLGVPPLRT 
RKLGVPPLRV 
RKLGVPPLRV 
RKLGVPPLRV 
RKLGVPPLRV 
RKLGVLPSRA 
RKLGVPPLRA 
RKLGVPPLRA 
RKLGVPPLRV 
RKLGVPPLRA 
RKLGIPPLRA 
RKLGVPPLRA 
RKLGVPPLRV 
RKLGVPPLRV 
RKLGVPPLRV 
RKLGVPPLRV 
RKLGAPPLRA 
RKLGIPPLRA 
RKLGVPPLRV 
RKLGVPPLRV 
RKLGCPPLRA 
RKLGVPPLRA 
RKLGAPPLRA 
RKLGVPPLRV 
RKLGVPPLRA 
RKLGVPPLRV 
RKLGAPPLRA 
RKLGCPPLRA 
RKLGVPPLRA 
RKLGAPPLRA 
RKLGCPPLRA 
RKLGCPPLRA 
RKLGAPPLRA 
RKLGAPPLRA 
RKLGAPPLRA 



WKSRARAVRA 
WRHRARSVRA 
WRHRARAVRA 
WRHRARSVRA 
WRHRARSVRA 
WRHRARSVRA 
WRHRARSVRA 
WRHRARSVRA 
WRHRARSVRA 
WKSRARAVRA 
WRHRARSVRA 
WRHRARGVRA 
WRHRARSVRA 
WRHRARSVRA 
WRHRARSVRA 
WRHRARSVRA 
WRHRARSVRA 
WRHRARSVRA 
WRHRARRVRA 
WRHRARNVRA 
WRHRARAVRA 
WRHRARAVRA 
WRHRARSVRA 
WRHRARSVRA 
WRHRAWS VRA 
WRHRARAVRA 
WRHRARSVRA 
WRHRARSVRA 
WRHRARSVRA 
WRHRARSVRA 
WRHRARSVRA 
WRHRARAVRA 
WRHRARAVRA 
WRHRARSVRA 
WRHRARSVRA 
WRHRARAVRA 
WRHRARSVRA 
WKSRARAVRA 
WRHRARSVRA 
WRHRARSVRA 
WRHRARSVRA 
WKSRARAVRA 
WRHRARAVRA 
WRHRARAVRA 
WRHRARAVRA 
WRHRARAGRA 
WRHRARAVRA 
WRHRARAVRA 
WRHRARAVRA 
WRHRARAVRA 



SLISRGGSAA 
KLLSQGGRAA 
KLIAQGGRAK 
KLLSQGGRAA 
TLLSQGGRAA 
KLLSQGGRAA 
RLLSRGGRAA 
RLLSRGGRAA 
KLLSQGGRAA 
SLIAQGARAA 
KLLSQGGRAA 
KLLSQGGRAA 
KLLSQGGRAA 
KLLSQGGRAA 
KLLSQGGRAA 
KLLSQGGRAA 
KLLSQGGRAA 
KLLSQGGRAA 
KLLSQGGRAA 
KLLSQGGRAA 
KL I AQGGKAA 
KL I AQGGRAA 
KLLSQGGRAA 
KLLSPGGEGS 
RLLARGGKAA 
KL I AQGGKAR 
KLLSQGGRAA 
KLLSQGGRAA 
RLLSQGGRAA 
KLLSQGGRAA 
KLLSQGGRAA 
KL I AQGGKAA 
KLISQGGKAK 
RLLSQGGRAA 
RLLSQGGRAA 
KLIAQGGRAK 
RLLARGGRAA 
SLISRGGRAA 
KLLSQGGRAA 
KLLSQGGRAA 
KLLSQGGRAA 
SLISRGGRAA 
KLIAQGGKAK 
KL I AQGGKAA 
KL I AQGGKAA 
KLIAQGGKAK 
KLIAQGGKAK 
KL I AQGGKAA 
KLIAQGGKHA 
KLIAQGGGAA 



TCGRYLFNWA 
TCGKYLFNWA 
ICGIYLFNWA 
TCGKYLFNWA 
ICGKYLFNWA 
TCGKYLFNWA 
ICGKYLFNWA 
ICGKYLFNWA 
TCGRYLFNWA 
I CGRYLFNWA 
TCGKYLFNWA 
TCGKYLFNWA 
TCGRYLFNWA 
ICGKYLFNWA 
TCGKYLFNWA 
TCGRYLFNWA 
ICGKYLFNWA 
TCGKYLFNWA 
TCGKYLFNWA 
TCGKYLFNWA 
ICGKYLFNWA 
ICGIYLFNWA 
TCGRYLFNWA 
TCGKYLFNWA 
ICGKYLFNWA 
ICGLYLFNWA 
TCGRYLFNWA 
TCGKYLFNWA 
TCGKYLFNWA 
TCGKYLFNWA 
TCGKYLFNWA 
I CGMYLFNWA 
ICGLYLFNWA 
TCGKYLFNWA 
TCGKYLFNWA 
ICGLYLFNWA 
ICGKYLFNWA 
VCGRYLFNWA 
TCGKYLFNWA 
TCGKYLFNWA 
TCGKYLFNWA 
ICGRYLFNWA 
ICGLYLFNWA 
ICGIYLFNWA 
ICGKYLFNWA 
ICGLYLFNWA 
ICGLYLFNWA 
VCGKYLFNWA 
ICGKYLFNWA 
ICGKYLFNWA 



3000 
VRTKLKLTPL 
VKTKLKLTP I 
VKTKLKLTPL 
VRTKLKLTP I 
VKTKLKLTPL 
VRTKLKLTP I 
VRTKLKLTP I 
VRTKLKLTP I 
VRTKLKLTP I 
VKTKLKLTPL 
VRTKLKLTP I 
VRTKLKLTP I 
VKTKLKLTP I 
VRTKLKLTP I 
VKTKLKLTPI 
VKTKLKLTP I 
VRTKLKLTP I 
VKTKLKLTPI 
VRTKLKLTP I 
VKTKLKLTPI 
VKTKLKLTPL 
VKTKRKLTPL 
VKTKLKLTPI 
VRTKLKLTP I 
VRTKLKLTP I 
VRTKTKLTPL 
VKTKLKLTPI 
VKTKLKLTPI 
VKTKLKLTPI 
VRTKLKLTP I 
VKTKLKLTPI 
VKTKLKLTPL 
VRTKAKLTPL 
VRTKLKLTP I 
VRTKLKLTP I 
VRTKTKLTPL 
VRTKLKLTP I 
VKTKLKLTPL 
VKTKLKLTPI 
VRTKLKLTP I 
VKTKLKLTPI 
VKTKLKLTPL 
VRTKTNLTPL 
VKTKRKLTPL 
VKTKLKLTPL 
VRTKTKLTPL 
VRTKTNLTPL 
IKTKLRLTPL 
VRTKLKLTPL 
VKTKLKLTPI 



3001 3050 

BEBE1 PAARLLDLSS WFTVSAGGGD IYHSVSRARP RLLLLGLLLL CVGVGIFLLP 

D89815 PEASQLDLSG WFVAGYSGGD IYHSLSRARP RWFMWCLLLL SVGVGIYLLP 

ED4 3type_4 PAAAKLDLSG WFTVGAGGGD IYHSMSHARP RYLLLCLLIL TVGVGIFLLP 
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HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12 083 
HCV14 80 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKC1A 
NDM5 9 
NZLI 
SA13 
Th580 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



PAASRLDLSG 
PSASQLDLSN 
PAASRLDLSG 
AAAGRLDLSG 
AAAGRLDLSG 
PAASQLDLSG 
PEASRLDLSG 
PAASQLDLSG 
PAASRLDLSG 
PAASQLDLSN 
PAASQLDLSG 
PAASQLDLSS 
PAASQLDLSN 
PAASQLDLSG 
PAASQLDLSS 
PAASRLDLSS 
PAASQLDLSG 
VSASKLDLSG 
ADADRLDLSS 
PAASQLDLSN 
PAAFQLDLSG 
TAAGRLDLSG 
PTAGQLDLSS 
PAASQLDLSK 
PAASRLDLSG 
PAASRLDLSG 
PAASQLDLSS 
PAASQLDLSG 
RDAHRLDLSG 
PQAGLLDLSR 
PAASQLDLSS 
PAASQLDLSS 
PAAGQLDLSS 
AAAGQLDLSG 
PEARLLDLSS 
PEASQLDLSG 
PAASRLDLSG 
PEASQLDLSG 
PEARLLDLSS 
PAAGQLDLSS 
ADADRLDLSS 
AAASQLDLSG 
PRAGQLDLS I 
PATGQLDLSS 
RGASALDLSG 
RGAANLDLSG 
PDAARLDLSG 



WFVAGYGGGD 
WFTGGYSGGD 
WFVAGYSGGD 
WFTAGYSGGD 
WFTAGYSGGD 
WFVAGYSGGD 
WFTVGAGGGD 
WFVAGYSGGD 
WFVAGYSGGD 
WFVAGYSGGD 
WFVAGYSGGD 
WFVAGYSGGD 
WFVAGYSGGD 
WFVAGYSGGD 
WFVAGYSGGD 
WFVAGYSGGD 
WFVAGYSGGD 
WFVAGYDGGD 
WFTVGAGGGD 
WFVAGYSGGD 
WFVAGYSGGD 
WFTAGYSGGD 
WFTVGVGGND 
WFVAGYGGGD 
WFVAGYSGGD 
WFVAGYSGGD 
WFVAGYSGGD 
WFVAGYNGGD 
WFVAGYSGGD 
WFTVGAGGND 
WFVAGYSGGD 
WFVAGYSGGD 
WFTVGVGGND 
WFTAGYSGGD 
WFTVGAGGGD 
WFVAGYSGGD 
WFVAGYSGGD 
WFVAGYSGGD 
WFTVGAGGGD 
WFTVGVGGND 
WFTVGAGGGD 
WFVAGYDGGD 
WFTVGVGGND 
WFTVGVGGND 
WFTSGYGGGD 
WFVSGGSGGD 
WFISGFSGGD 



IYHSLSRARP 
IYHSVSHVRP 
IYHSLSRARP 
IYHSVSHARP 
IYHSVSHARP 
IYHSLSRARP 
IYHSVSHARP 
IYHSLSRARP 
IYHSLSRARP 
VYHSLSRARP 
IYHSVSRARP 
IYHSLSRARP 
VYHSLSRARP 
IYHSVSRARP 
IYHSLSRARP 
IYHSVSHARP 
IYHSLSRARP 
IYHSVSQARP 
IYHSMSRARP 
IYHSLSRARP 
IYHSLSRARP 
IYHSVSHARP 
IYHSVSRART 
IYHSLSRARP 
IYHSLSRARP 
IYHSLSRARP 
IYHSLSRARP 
IYHSLSRARP 
IFHSVSHARP 
IYHSVSRARS 
IYHSLSRARP 
IYHSLSRARP 
IYHSVSRART 
IYHSVSHARP 
IYHSVSRARP 
IYHSLSRARP 
IYHSLSRARP 
IYHSLSRARP 
IYHSVSRARP 
IYHSVSRART 
IYHSMSRARP 
IYHSVSRARP 
IYHSVSRART 
IYHSVSRART 
VYHSASRARP 
IFHSVSRARP 
IYHSVSRARP 



RWFMLCLLLL 
RWFFWCLLLL 
RWFMLCLLLL 
RWFWFCLLLL 
RWFWFCLLLL 
RWFLLCLLLL 
RLLLLCLLLL 
RWFMWCLLLL 
RWFMWCLLLL 
RWFMLCLLLL 
RWFMWCLLLL 
RWFMWCLLLL 
RWFMLCLLLL 
RWFMWCLLLL 
RWFMWCLLLL 
RWFMLCLLLL 
RWFMLCLLLL 
RFLLLGLLLL 
RNLLLCLLLL 
RWFMWCLLLL 
RWFMWCLLLL 
RWFWFCLLLL 
RHLLLCLLLL 
RWFMLCLLLL 
RWFMLCLLLL 
RWFMLCLLLL 
RWFMLCLLLL 
RWFMLCLLLL 
RVLLLCLLLL 
RHLLLGLLLL 
RWFMWCLLLL 
RWFMWCLLLL 
RYLLLCLLLL 
RWIWFCLLLL 
RLLLLGLLLL 
RWFMWCLLLL 
RWFMLCLLLL 
RWFMWCLLLL 
RLLLLSLLLL 
RHLLLCLLLL 
RCILLCLLLL 
RLLLLGLLLL 
RYLLLCLLLL 
RYLLLCLLLL 
RFLLLCLLLL 
RNLLLCLLLL 
RIFLLCLLLL 



SVGVGIYLLP 
SVGVGIYLLP 
SVGVGIYLLP 
AAGVGIYLLP 
AAGVGIYLLP 
SVGVGIYLLP 
SVGVGIFLLP 
SVGVGIYLLP 
SVGVGIYLLP 
SVGVGIYLLP 
SVGVGIYLLP 
SVGVGIYLLP 
SVGVGIYLLP 
SVGVGIYLLP 
SVGVGIYLLP 
SVGVGIYLLP 
SVGVGIYLLP 
TVGVGIFLLP 
SVGVGIFLLP 
SVGVGIYLLP 
SVGVGIYLLP 
AAGVGIYLLP 
TVGVGIFLLP 
SVGVGIYLLP 
SVGVGIYLLP 
SVGVGIYLLP 
SVGVGVYLLP 
SVGVGIYLLP 
TVGVGIFFLP 
TVGVGIFLLP 
SVGVGIYLLP 
SVGVGIYLLP 
TVGVGIFLLP 
AAGVGIYLLP 
FVGVGLFLLP 
SVGVGIYLLP 
SVGVGIYLLP 
SVGVGIYLLP 
LVGVGLFLLP 
TVGVGIFLLP 
TVGVGIFLLP 
TVGVGIFLLP 
TVGVGIFLLP 
TVGVGIFLLP 
SVGVGIFLLP 
TVGVGIFLLP 
SVGVGIFLLP 



BEBE1 
D89815 
ED4 3type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV_J8 
HCV JK1 



3051 

AR 

NR 

AR 

NR 

NR 

NR 

NR 

NR 

NR 

AR 

NR 
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HCV__JS 


NR 


HCV K1__R1 


NR 


HCV_K1_R2 


NR 


HCV_K1_R3 


NR 


HCV_K1_S1 


NR 


HCV_K1_S2 


NR 


HCV_K1_S3 


NR 


HCV_L2 


NR 


HCV_N 


N . 


HCV12083 


AR 


HCV14 80 


AR 


HCVPOLYP 


NR 


HD_1 


NR 


HPCCGAA 


NR 


HPCFG 


AR 


HPCGENANT I 


NR 


HPCGENOM 


NR 


HPCHUMR 


NR 


HPCJ 


NR 


HPCJCG 


NR 


HPCJK04 6 


PR 


HPCJK04 9 


AR 


HPCJTA 


NR 


HPCJTB 


NR 


HPCK3A 


AR 


HPCPLYPRE 


NR 


HPCPOLP 


AR 


HPCPP 


NR 


HPCLTNKCD 


NR 


MKC1A 


NR 


NDM5 9 


AR 


NZLI 


AR 


SA13 


AR 


Th5 8 0 


AR 


Type_3a_CB 


AR 


TypeV_D 


AR 


VN004 


AR 


VN235 


AR 


VN405 


AR 
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Table 23. HIV Fusion Construct 
(SEQ ID NO: 1934) 

ATGGGAATGCAGGTGCAGATCCAGAGCCTGTTTCTGCTCCTCCTGTGGGTGCCCGGATCCAGA 

GGAAAGCTGGTGGGCAAACTCAACTGGGCCGGAGCTGCAATCCTGAAGGAGCCCGTCCACGG 

GGTGAATGCCGCTTGCCCTAAAGTCAGCTTCGAACCAATTAAGATCCCCATTCATTACTGTGC 

ACCTGCCAAAGCTAAGTTTGTGGCCGCTTGGACCCTCAAGGCCGCTGCAAAAGCCTTCCCAGT 

GAGGCCCCAGGTGCCTCTGGGCGCCGCTAAACTCACACCACTGTGCGTCACTCTGGGAGCCGC 

TGCAGTGCTGGCAGAGGCCATGTCCCAAGTGAAGGTGTATCTGGCTTGGGTGCCCGCCCACAA 

GGGGGCCGCTGCAGCCATCTTTCAGTCTAGCATGACCAAGAAAACAACTCTGTTCTGTGCCTC 

CGACGCTAAGAACATCCCTTATAATCCACAGTCTCAGGGCGTGGTCAAGCATCCCGTGCACGC 

CGGACCTATTGCTAACGTGACCGTGTACTATGGGGTCCCAGTGTGGAAGAAAGCCGCTGCACA 

GATGGCCGTGTTTATTCACAATTTCAAAAACGCCGCTGCATACCCCCTCGCCAGCCTGAGATC 

CCTCTTCAACCTGACATTCGGCTGGTGCTTTAAGCTGAACCGGATCCTGCAGCAACTGCTCTTT 

ATCAATGCTAAAATCCAGAACTTCCGCGTCTACTATAGGAAGGCTGCAGTGACTATCAAAATT 

GGCGGACAACTGAAGAAAGTGCCTCTCCAGCTGCCCCCTCTCAAGGCAATGACCAACAATCC 

CCCTATCCCAGTCTGA 

EP-HIV-1090 (SEQ ID NO: 1935) 

MGMQVQIQSLFLLLLWVPGSRGKLVGKLNWAGAAILKEPVHGVNAACPKVSFEPIKIPIHYCAPA 

KAKJVAAWTLKAAAKAFPVRPQVPLGAA 

AAAAIFQSSMTKKTTLFCASDAKNIPYNPQSQGWKHP\^^ 

VFIHNFKNAAAYPLASLRSLFNLTFGWCFKLNRILQQLLF1NAKJQNFRVYYRKAAV 
VPLQLPPLKAMTNNPPIPV 
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Table 24. HBV GCR-3697 Fusion Construct 



GCR-3697 

SEQID 

NO:[[_]] 

1936 


Polynucleotide 

1 Start 
f * * * 

[atg|ggcatgcaggtgcagatccagagcctgttcctgctcctgctgtgggtgccaggaagcagaggctttctc 

ctgtccctgggcatccacctgaacgccgctgcaaagtacaccagcttcccctggctgctcaacgccgctgcc 

cggttcagctggctgtccctgctcgtgcccttcaacgcagccttcccccactgcctggccttcagctacatga 

aagcagccctggtggtcgacttctcccagttcagccggggagccatcctgctcctgtgcctgatctttctgct 

caacgccgctgcccacaccctgtggaaggctggcatcctgtacaagaaagcctggatgatgtggtactggg 

gacccagcctgtacaaggcatatccagccctgatgcccctgtacgcctgcatcggagctgccgcatggctga 

GCCTCCTGGTGCCCTTCGTGAACGCCGCTGCCGGGTTCCTGCTGACAAGAATCCTGACCATCAACGCCGCAG 

ccattcctatcccctccagctgggccttcaaggcagccgccgagtacctggtgagcttcggagtctggaacc 

tgcccagcgacttctttcccagcgtgaaagccgcagccttcctgccctccgacttctttcccagcgtgaaggc 

cgcagccgatctcctggacaccgctagcgccctgtacaacagctggcccaagttcgccgtgcccaacctgaa 

ggccgcagccagcgccatctgcagcgtggtcagacggaagctgtccctcgatgtgagcgccgctttctacaa 

cgccgccgcaaagttcgtggccgcctggaccctgaaagccgctgccaaggcagccaacgtgagcatcccct 

ggacccacaaaggagccgcaggactgagccggtatgtggccagactgaacgccgctgccagcaccctgccc 

gagaccacagtggtcagacggaagcaccccgccgccatgccccacctgctgaaggccgcagcccggtggat 

gtgcctcagacggttcatcatcaacgcttccttctgtggcagcccctacaaggccgcctacatggatgacgt 

ggtcctgggagtgaacgccctctggttccacatcagctgcctgaccttcaaagccgctgccacacccgcaag 

agtgaccggaggcgtgttcaaggctgcagccctgaccttcggccgggagaccgtgctggagtacaagcagg 

ccttcaccttcagccccacctacaagaacgccggcaccagctttgtgtacgtcccaagcgccctgaatcccg 

cagacggccccggccccggactgtgccaggtgttcgccgatgccacaccaaccggatggggcctgggccct 

ggacccggcagacactacctgcataccctgtggaaggcaggaatcctgtacaaaggccccggccctggacc 

ccatcacaccgctctgcggcaggccatcctgtgctggggcgagctcatgactctggcaggacccggccccgg 

cgaatccaggctggtggtggactttagccagttctccagaggcaacggacccggcccaggacccttcctgct 

cgcccagttcaccagcgccatctgcagcgtggtcggacctggcccaggactggtgcccttcgtgcagtggtt 

cgtcggcctcagccccaccgtcggacctggccccggcctgcacctctacagccaccctatcattctgggctt 

cagaaagatcggaccaggccccggctccagcaacctgtcctggctcagcctggacgtcagcgcagccttcg 

gacccggccctggcctgcagagcctgaccaacctgctcagcagcaacctcagctggctgggcccaggaccc 

ggcgcaggcttctttctgctcaccagaatcctgaccatccctcagagcggccccggaccaggcgtgagcttc 

ggcgtgtggattcggactcctcccgcctacagacccccaaatgcccccatcggcccaggacccggcgtcgga 

cctctgactgtgaacgagaagcggagactgaagctgatcggccccggagcaggcaaacagtgcttcaggaa 

gctccctgtgaacagacctatcgactggggccccggacccggcgcagccaactggattctgagaggcacca 

gcttcgtgtacgtccctggacccggccctggcaagcaagccttcaccttcagccccacctacaaggcattcc 

tgtgcgga|tag| 

i Stop 
2232 


GCR-3697 

SEQID 
NO:[r 1] 
1937 


Polypeptide 

i 

t 

MGMQVQIQSLFLLLLWVPGSRGFLLSLGIHLNAAAKYTSFPWL^ 

ALVVDFSQFSRGAILLLCLIFLLNAAAHTLWKj\GILYKXAWMMWYWGPSLYKAYPALMPLYACIGAAAWLSLL 
VPFVNAAAGFLLTRILTINAAAIP1PSSWAFKAAAEYLVSFGVWNLPSDFFPSVKAAAFLPSDFFPSVKAAADLLD 
TASALYNSWPKPAVPNLKAAASAICSVVRRKLSLDVSAAFYTCAAAKJ^ 
GLSRYVARLNAAASTLPETTVVRRKHPAAMPHLLKAAAR 

WFHISCLTFKAAATPARVTGGVFKAAALTFGRETVLEYKQAFTFSPTYKNAGTSFVYVPSALNPADGPGPGLCQ 

VFADATPTGWGLGPGPGRHYLHTLWKAGILYKGPGPGPHHTALRQAILCWGELMTLAGPGPGESRLWDFSQFS 

RGNGPGPGPFLLAQFTSAICSWGPGPGLVPFVQWFVGLSPTVGPGPGLHLYSHPIILGFRKIGPGPGSSNLSWLSL 

DVSAAFGPGPGLQSLTNLLSSNLSWLGPGPGAGFFLLTRILTIPQSGPGPGVSFGVWIRTPPAYRPPNAPIGPGPGV 

GPLTVNEKKJUXLIGPGPGKQCFRKLPVNRPIDWGPGPGAAN 

A 
744 
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Table 25. HBV AOSIb2 Fusion Construct 



HBV 
AOSIb2 


Polynucleotide 


SEQID 


1 Start 
t 


NO:[[_J] 
1938 


[atg|ggaatgcaggtgcagatccagagcctgtttctgctcctcctgtgggtgcccgggtccagaggacacac 

cctgtggaaggccggaatcctgtataaggccaagttcgtggctgcctggaccctgaaggctgccgctttcct 

gcctagcgatttctttcctagcgtgaacttcctgctgtccctgggaatccacctgtatatggatgacgtggtg 

ctgggagtgggactgtccaggtacgtggctaggctgttcctgctgaccagaatcctgaccatctccaccctg 

ccagagaccaccgtggtgaggaggcaggccttcacctttagccctacctataagggagccgctgcctggct 

gagcctgctggtgccctttgtgaatatccctatccctagctcctgggctttcaagaccccagccagggtgac 

cggaggagtgtttaaggtgggaaacttcaccggcctgtataacctgcccagcgatttctttcctagcgtgaa 

gaccctgtggaaggccggaatcctgtacaagaatgtgtccatcccttggacccacaagggagccgctctgg 

tggtggacttttcccagttcagcagaaattccgctatctgctccgtggtgaggagagctctgatgccactgt 

ATGCCTGTATCfTGA] 
iStop 
657 


HBV 
AOSIb2 


Polypeptide 


SEQID 
NO:[[ 1] 
1939 


i 

T 

MGMQVQIQSLFLLLLWVPGSRGHTLWKAGILYKAKFVAAWTLKAAAFLPSDFFPSWFLLSLGIHLYMDDVVL 

GVGLSRYVARLFLLTRILTISTLPETTVVRRQAFTFSPTYKGAAAWLSLLVPFVNIPIPSSWAFKTPARVTGGVFKV 

GNFTGLYNLPSDFFPSVKTLWKAGILYKNVSIPWTHKGAALWDFSQFSRNSAICSVVRRALMPLYACI 

ir 

219 
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Table 26. HCV Fusion Construct 



HCV4312nPUSEOIDNO: 1940) 

MGMQVQIQSLFLLLLWWGSRGRLGVRATRK^ 

YLLPRRGPRLNTLCGFADLMGYRMYVGG 

DLGVKFWAKHMWNFIGVAGALVAFKKQLFTFSPRRNGYLVAYQATVAAALLFLLLADALIFCHS 

KXKYLVTRHADVLGFGAYMSKCTCGSSDLYHMWNFISGIFWAKHMWNFKK^ 

AFLLLADARVLSAFSLHSYILAGYGAGVWMNRLAFANAAAKFVAAWTLKAAA 

(SEP ID NO: 1941) 

GAATTCGCCGCCACCATGGGAATGCAGGTGCAGATCCAAAGCCTGTTTCTGCTCCTCCTGTGG 

GTGCCCGGCTCCAGAGGAAGGCTGGGCGTGAGAGCCACCCGGAAGAAGGCTGCCGCTAAAAC 

AAGCGAGCGCTCCCAGCCCAGGAACCTGCCTGGATGCTCTTTCAGCATCTTTAATGACCTCAT 

GGGGTACATTCCACTGGTGAAGTATCTGCTCCCCAGACGGGGCCCTCGCCTGAACACTCTCTG 

TGGATTTGCTGATCTGATGGGGTACAGGATGTATGTCGGCGGAGTCGAACACAGAAAACTGCT 

CTTCAACATCCTGGGCGGATGGGTGAAGGCTGCCGCTCTGGCCGACGGGGGATGCAGCGGCG 

GAGCTTACAGGCTCATTGTCTTTCCCGATCTCGGAGTCAAATTTTGGGCAAAGCACATGTGGA 

ATTTCATCGGGGTGGCCGGAGCCCTGGTCGCTTTTAAAAAGCAGCTCTTCACCTTCTCCCCAA 

GACGGAACGGATACCTCGTCGCCTACCAGGCCACTGTGGCTGCAGCTCTGCTCTTCCTGCTCC 

TGGCCGATGCACTCATCTTCTGCCATTCCAAGAAAAAGTATCTGGTCACCAGACATGCTGACG 

TGCTGGGGTTTGGCGCCTACATGAGCAAGTGCACCTGTGGCAGCTCCGACCTGTATCACATGT 

GGAACTTTATTTCTGGAATCTTTTGGGCCAAGCACATGTGGAATTTTAAGAAAGCCGCTGCAG 

TCCTGGTGGGCGGCGTCCTGGCAGCCGCTTTCCTGCTCCTGGCAGACGCCAGGGTGCTGTCTG 

CCTTCAGCCTCCACTCCTACATCCTCGCAGGGTATGGCGCAGGCGTGTGGATGAATCGGCTGA 

TCGCCTTTGCCAATGCTGCAGCTAAATTCGTGGCAGCCTGGACACTGAAAGCAGCTGCATGAG 

GATCC 
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Table 27. Plasmodium falciparum Fusion Construct 

Pf33 (SEP ID NO: 1942) 

MGMQVQIQSLFLLLLWVPGSRGRLGVRATRJCKAAAKTSERSQPRNLPGCSFSIFNDLM 
YLLPRRGPRLNTLCGFADLMGYRMYVGGVEHRKLLFMLGGWVKAAALADGGCSGG 
DLGVKFWAKHMWNFIGVAGALVAFKKQLFTFSPRRNGYLVAYQATVAAALLFLLLADALIFCHS 
KKKYLVTRHADVLGFGAYMSKCTCGSSDLYHMWNFIS 

AFLLLADARVLSAFSLHSYILAGYGAGWMNRLAFANAAAKFVAAWTLKAAA 
(SEP ID NO: 1943) 

GCCGCCACCATGGGAATGCAGGTGCAGATCCAGAGCCTGTTTCTGCTCCTCCTGTGGGTGCCC 

GGATCCAGAGGATTTATGAAAGCTGTCTGTGTAGAGGTGAATGTAACATGCGGTAACGGAAT 

TCAGGTGAGAAAGGGACTCATCATGGTACTCAGCTTTCTGAACGCAGCCCTGTTCCACATCTT 

TGACGGAGACAATGAAATCAAAGCCGCATTGCTCGCCTGTGCCGGACTAGCCTATAAAAAGA 

GTTTCCTTTTCGTTGAAGCACTATTTAACGCAGCACCCAGTGACGGTAAATGCAACCTATATA 

AAGCAGCTCAGACTAATTTCAAAAGCCTGTTAAGAAATCTGCCCTCAGAGAATGAAAGGGGT 

TACAAAGCCGCCGGCGTGTCCGAGAATATTTTCCTGAAGAACGCCGCTGCTTATTTTATACTC 

GTGAATCTACTCATAAAGGCAGCCGCAATCCTTTCAGTGTCCAGCTTTCTGTTTGTTAACACAC 

CATATGCGGGCGAGCCGGCTCCTTTCAAGGCTGCAGCAAAATACAAGCTTGCCACATCAGTAT 

TGAAAGCAGCTGTGTTTTTGATATTCTTTGATCT^ 

AGTCTTAAAGCAGCCGGGCTACTGGGGAACGTCTCTACTGTGGGGGCCGTCTTACTTGGAGGA 

GTTGGCCTCGTGTTGAACCTCGCGTGCGCAGGTCTGGCCTACAAAAAAGCGAAATTCATCAAG 

TCTCTGTTCCACATTTTTAAAGCCGCATTCTATTTCATACTAGTGAACCTTCT 

GATCTTCTTCGATCTATTCCTCGTAAAAGCGCTATTCTTCATTATCTTTAACAA 

GGCAAGCAAGAAAATTGGTACTCACTCAAGTTTGTAGAAGCTCTGTTCCAGGAATACAACGCC 

GCTGCTAAATTCGTTGCAGCTTGGACCCTGAAAGCAGCTGCAAAGATCCTATCGGTCTTCTTTC 

TCGCTAATGCCGTATTAGCAGGACTTCTAGGCAACGTGAACTTTCAAGACGAAGAGAATATAG 

GCATCTACAAAGCCGCAGCACTGTACATTTCATTCTACTTCATCAAGGCCTTCATACTGGTCAA 

CCTTCTGATATTTCATAATGCAGCACTGCCATATGGGAGAACCAACTTGAAAGCGGCCCACGT 

GTTGAGCCACAACTCCTACGAGAAGAACGCCGCCGCGAAATATCTCGTCATTGTCTTCCTGAT 

TTGA 
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Table 28. Mycobacterium tuberculosis Fusion Construct 



TB.l (SEP ID NO: 1944) 

MQVQIQSLFLLLLWWGSRGRMSRVTTFTVXALVLLMLPVWLM 

GLMTAVYLVGAAAMALLRLPVXRMFAANLGVNSLYFGGICVGRLPLVLPAV^ 

LKAAAKAAARLMIGTAAAGFVVALIPLVNAMTYAAPLFVGAAAAMALLRLPLV 

(SEP ID NO: 1945) 

ATGCAGGTGCAGATCCAGAGCCTGTTTCTGCTCCTCCTGTGGGTGCCCGGATCCAGAGGAAGG 

ATGAGCAGAGTGACCACATTCACTGTCAAGGCCCTGGTGCTCCTGATGCTCCCCGTCGTGAAC 

CTGATGATCGGCACCGCTGCAGCCGTCGTGAAAGCTCTCGTCCTGCTCATGCTCCCTGTGGGA 

GCAGGGCTGATGACAGCCGTGTACCTGGTCGGCGCTGCAGCCATGGCCCTCCTGCGGCTGCCA 

GTGAAGCGCATGTTTGCTGCAAATCTGGGAGTCAACTCCCTCTATTTCGGGGGCATTTGCGTG 

GGAAGGCTGCCCCTCGTGCTGCCTGCTGTGAATGCAGCCGCTGCCAAATTTGTCGCCGCTTGG 

ACTCTGAAGGCAGCCGCTAAGGCCGCTGCAAGACTGATGATCGGGACCGCCGCTGCCGGCTT 

CGTGGTCGCCCTGATTCCCCTGGTGAACGCCATGACATACGCAGCTCCTCTGTTTGTGGGAGC 

CGCTGCAGCCATGGCTCTCCTGCGGCTGCCACTGGTGTGA 
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Table 29. Hepatitis B Virus Core Protein (SEQ ID NO: [[_]] 1946) 

MQLFHLCLIISCSCPTVQASKLCLGWLWGMDIDPYKEFGATVELLSFLPSDFFPSVRDLLDTAS 
ALYREALESPEHCSPHHTALRQAILCWGELMTLATWVGVNLEDPASRDLWSYVNTNMGLKF 
RQLLWFHISCLTFGRETVIEYLVSFGVWIRTPPAYRPPNAPILSTLPETTWRRRGRSPRRRTP 
SPRRRRSQSPRRRRSQSRESQC 
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WHAT IS CLAIMED IS: 



1 . A method for identifying a candidate peptide epitope which induces a HLA 
class I CTL response against variants of said peptide epitope, comprising 

a) identifying, from a particular antigen of an infectious agent, variants of a 
peptide epitope 8-11 amino acids in length, each variant comprising primary 
anchor residues of the same HLA class I binding motif; and 

b) determining whether one of said variants comprises only conserved non- 
anchor residues in comparison to at least one remaining variant, thereby 
identifying a candidate peptide epitope. 

2. A method for identifying a candidate peptide epitope which induces a HLA 
class I CTL response against variants of said peptide epitope, comprising 

a) identifying, from a particular antigen of an infectious agent, variants of a 
peptide epitope 8-11 amino acids in length, each variant comprising primary 
anchor residues of the same HLA class I binding motif; 

b) determining whether each of said variants comprises conserved, semi- 
conserved or non-conserved non-anchor residues in comparison to each of 
the remaining variants; and 

c) identifying a variant which comprises only conserved non-anchor residues 
in comparison to at least one remaining variant. 

3. A method for identifying a candidate peptide epitope which induces a HLA 
class I CTL response against variants of said peptide epitope, comprising 

a) identifying, from a particular antigen of an infectious agent, a population of 
variants of a peptide epitope 8-11 amino acids in length, each peptide 
epitope comprising primary anchor residues of the same HLA class I 
binding motif; 

b) choosing a variant selected from the group consisting of: 

i) a variant which comprises preferred primary anchor residues of said 
motif; and 

ii) a variant which occurs with high frequency within the population of 
variants; and 



determining whether the variant of (b) comprises only conserved non- 
anchor residues in comparison to at least one remaining variant, thereby 
identifying a candidate peptide epitope. 



4. A method for identifying a candidate peptide epitope which induces a HLA 
class I CTL response against variants of said peptide epitope, comprising 

a) identifying, from a particular antigen of an infectious agent, a population of 
variants of a peptide epitope 8-11 amino acids in length, each peptide 
epitope comprising primary anchor residues of the same HLA class I 
binding motif; 

b) choosing a variant selected from the group consisting of: 

i) a variant which comprises preferred primary anchor residues of 
said motif; and 

ii) a variant which occurs with high frequency within the population 
of variants; and 

c) determining whether the variant of (b) comprises conserved, semi-conserved 
or non-conserved non-anchor residues in comparison to each of the 
remaining variants; and 

d) identifying a variant which comprises only conserved non-anchor residues 
in comparison to at least one remaining variant. 

5. The method of claim 1, wherein (b) comprises identifying a variant which 
comprises only conserved non- anchor residues in comparison to at least 25%, at 
least 50%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, 
at least 97%, or at least 99% of the remaining variants. 

6. The method of claim 2 or 3, wherein (c) comprises identifying a variant which 
comprises only conservative non-anchor residues in comparison to at least 25%, 
at least 50%, at least 75%, at least 80%, at least 85%, at least 90%, at least 
95%, at least 97%, or at least 99% of the remaining variants. 

7. The method of claim 4, wherein (d) comprises identifying a variant which 
comprises only conservative non-anchor residues in comparison to at least 25%, 
at least 50%, at least 75%, at least 80%, at least 85%, at least 90%, at least 
95%, at least 97%, or at least 99% of the remaining variants. 
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8. The method of any of claims 1-4, wherein (a) comprises aligning the sequences 
of said antigens. 

9. The method of claim 3 or 4, wherein (b) comprises comprises choosing a 
variant which comprises preferred primary anchor residues of said motif. 

10. The method of claim 3 or 4, wherein (b) comprises comprises choosing a 
variant which occurs with high frequency within said population. 

11. The method of claim 10, wherein (b) comprises ranking said variants by 
frequency of occurrence within said population. 

12. The method of claim 3 or 4 wherein (b) comprises choosing a variant which 
comprises preferred primary anchor residues of said motif and which occurs 
with high frequency within said population. 

13. The method of claim 12, wherein (b) comprises ranking said variants by 
frequency of occurrence within said population. 

14. The method of any of claims 1-13, wherein the identified variant comprises the 
fewest conserved anchor residues in comparison to each of the remaining 
variants. 

15. The method of any of claims 1-4, wherein the remaining variants comprise 1, 2, 
3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 
26, 27, 27, 28, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 100, 110, 
120, 130, 140, 150, 160, 170, 180, 190, 200, 220, 240, 260, 280, or 300 
variants. 

16. The method of any of claims 1-15, wherein the infectious agent is selected from 
the group consisting of: HIV, HBV, HCV, HPV, Plasmodium falciparum, 
Influenza virus, and Dengue virus, Epstein-Barr virus, Mycobacterium tuberculosis, 
Chlamydia, Candida albicans, Cryptococcus neoformans, Coccidoides spp. f 
Histoplasma spp, Aspergillus fumigatis, Plasmodium spp., Trypanosoma spp. t 
Schistosoma spp., and Leishmania spp. 

17. The method of claim 16, wherein the infectious agent is selected from the group 
consisting of: HIV, HBV, HCV, HPV, Plasmodium falciparum, Influenza virus, 
and Dengue virus. 

18. The method of claim 16, wherein the infectious agent is HIV and the antigen is 
selected from the group consisting of: Gag, Env, Pol, Nef, Rev, Tat, Vif, Vpr, 
and Vpu. 
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19. The method of claim 16, wherein the infectious agent is HBV and the antigen is 
selected from the group consisting of: Pol, Env, Core, and NSl/Env2. 

20. The method of claim 16, wherein the infectious agent is HCV and the antigen is 
selected from the group consisting of: Core, El, E2, NS1, NS2, NS3, NS4, and 
NS5. 

21 . The method of claim 16, wherein the infectious agent is HPV and the antigen is 
selected from the group consisting of: El, E2, E3, E4, E5, E6, E7, LI, and L2. 

22. The method of claim 16, wherein the infectious agent is Plasmodium falciparum 
and the antigen is selected from the group consisting of: CSP, SSP2, EXP1, 
LSA1. 

23. The method of any claims 1-4, wherein the selected variant and the at least one 
remaining variant comprise different primary anchor residues of the same motif 
or supermotif. 

24. The method of any of claims 1-4, wherein the motif or supermotif is selected 
from the group consisting of those in Tables 1-2. 

25. The method of any of claims 1-4, wherein the conserved non-anchor residues 
are at any of positions 3-7 of said variant. 

26. The method of any of claims 1-4, wherein the variant comprises only 1-3 
conserved non-anchor residues compared to at least one remaining variant. 

27. The method of any of claims 26, wherein the variant comprises only 1-2 
conserved non-anchor residues compared to at least one remaining variant. 

28. The method of any of claims 27, wherein the variant comprises only 1 
conserved non-anchor residue compared to at least one remaining variant. 

29. The method of claim 16, wherein the infectious agent is HPV, and further 
wherein, the HPV infectious agent is selected from the group consisting of HPV 
strains 16, 18, 31, 33, 45, 52, 56, and 58. 

30. The method of any of claims 1-29, wherein the variants are a population of 
naturally occurring variants. 



463 



METHODS OF IDENTIFYING OPTIMAL VARIANTS OF PEPTIDE EPITOPES 



ABSTRACT OF THE DISCLOSURE 

The present invention is directed to methods for selecting a variant of a peptide epitope 
which induces a CTL response against another variant(s) of the peptide epitope, by 
determining whether the variant comprises only conserved residues, as defined herein, at non- 
anchor positions in comparison to the other variant(s). The present invention is also directed to 
variants identified by the methods above; peptides comprising such variants; nucleic acids 
encoding such variants and peptides; cells comprising such variants, and/or peptides, and/or 
nucleic acids; compositions comprising such variants, and/or peptides, and/or nucleic acids, 
and/or cells; as well as therapeutic and diagnostic methods for using such variants, peptides, 
nucleic acids, cells, and compositions. 
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FIGS. ID- IE 
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FIGS. 2A-2C 
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FIGS. 3A-3B 
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